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CURRICULUM MATERIALS 



Thfe military-developed curriculim materials in this course 
package were selected by the' National Center for Research in 
Vocational Education MiUtary .Curriculum Project for d^sen- 
ination to the six regional Curriculum Coordination Centers and 
other instructional materials agencies. The purpose of 
disseminating tliese courses was to make curriculum materials 
developed by the military more accessible to vocational 
educators .in the civilian setting. 

The covurse materials were acquired, evaluated by project 
staff and practitionets in the field, and prepared for 
dissemination. Materials which were specific to the lalitarr- 
were deleted; copyrighted materials were either emitted or appro- 
val for their use was obtaihed. These course packages contain 
cvurriculum resource materials which can be adapted to support 
vocational instruction and curriculim development. 




The National Center 
Missimt Statement 



The National Center for Research in 
Vocational Education's mission isLto increase 
the ability of diverse agencies, institutions, 
and organizations to solve educational prob- 
lems relating to individual career planning, 
preparation, and progression. The National 
Center fulfills its mission by: 

• Generating knowledge through research 

• Developing educational programs and 
products 

• Evaluating individual program needs 
and outcomes 

• Installing educational programs and/ 
products / 

\ 

• Operating information systems and 
services 

• Conducting leadership development and 
training programs 

URTHER INFORMATION ABOUT 
litafv Curriculum PA^terials 
ALL 

Progfbm Information Office 
TKc Nalionol Conior for Research in Vocational 

Ed&cation 
The Olnlo Stati^nivflrsity 
1960 Kenny Rood, Columbus, Ohio 43210 
Telephone: 614>4BlKJ655 or Toll Free 800/ 
848 481& within the continental U.S. 
(•xctpt Ohio) 




Military Curriculum 
Materials for 
Vocational and 
Technical Education 



Information nnd Field 
Scrvicos Divloion 



Tho I latiomi Conlcr for Rcnoorch 
In VocatlonnI Echtc.allon 



Military 

Curriculum Materials 
Dissemination Is . . . 



an activity to increase the acftssibility of 
rtiililary developed curriculum materials to 
vocational and technical educators. 

This project, funded by the U.S. Office of 
Education, includes the identification and 
acquisition of curriculum materials in print ^ 
(orrn from the Coast Guard, Air Force, 
Arruy, Marine Corps and Navy. 

Access to military curriculun< materials is 
provided through a "Joint Memorandum of 
UiuJcrstanding" between the U.S. Office of 
Education and the Department of De^fense. 

The acquired materials are reviewed by staff 
and subject matter specialists, and courses 
deemed applicable to vocational and tecFv 
r)ical education are selected (oV dissemination 

The National Center for Research in 
Vocational Education is the U.S. Office of 
Education's designated representative to 
^C(|uire the materials and conduct the project 
activities. 

Project Staff: 

Wesley E, Budke, Ph.D., Director 
National Center Clearinghouse 

Shirley A, Chase, Ph.D. 
Project Director 



What Materials 
Are Available? 



How Can These 
Materials Be Obtained? 



.J 
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One hundred twenty courses on microfiche 
(thirteen in paper form) and descriptions of 
each have been provided, to the vocational 
Curriculum Coordination Centers and other 
instructional materials agencies for dissemi- 
nation. ' 

Course materials include programmed 
instruction, curriculum outlines, instructor 
guides, student workbooks apd technical 
manuals. 

The 120 courses represent the following ' 
sixteen vocational subject areas: 



Agriculture 
Aviation 
Building & 

Construction 

Trades 
Clerical 

Occupations 
Communications 
()nifling 
" Electronics 
Engine Mechanics 



Foodservice 
Hcfalth 

hfating & Air 
Conditioning 
Machine Shop 
Managomenl & 

jpervision 
Meteorology & 

NaviqotioM 
Photography 
Public Service 



The number of courses and the subject areas 
represented will expand as additional mate- - 
rials with application to vocational and 
technical education are identified and selected 
for dissemination. ^ 



Contact the Curriculum Coordination Center 
in your region for information on obtaining 
materials (e.g., availability and cost). They 
will respond to your request directly or refer 
you to an instructional materials agency 
closer to you. 
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VETERINARY SPECIALIST 



Correspondence Course 



0«v«lop«d by 

, United Stotos Air Force 

Develoofvient and 
R^vi^M Dates 

March 1974 



Oocupatiortal Area; 

Agriculture 
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Mihtory Curriculum Proieeu The Center 
for Vocational Education, 1980 Kenny 
Rd., Columbus. OH 43210 



Suggasiad Badiground ^ ' r-' < 

Targat Audianeai i 

Grades 10-«dult 

OrQaniiatton of Matartalf : ^ . 

Text, student «A/orkbooks with objectives, talsnments. review axtrciaBS and antwen. and volume review exerctits: fuppiemanury material 



Typa ol Instruct ton 

Indtvtdljoltzed, self spaced 



Typa of Materials 

Volumo 1 

Volume 2 



Ve wr fn»ry A irman, A dmiftb tr» tio n, »nd 
Siotisxical Procedures 

Workbook 



V»terinsry Misrobhtogy; Congumar Level 
Quahty Audit Progrem; Pood Technology: 
OperBtionef ReUot) end Bgg Inspection 

Workbook 



No. of Pages: 
16 

16 

33 

23 



Avarava 

Completion Time; 
Flexible 



Flexible 



Volume 3 



Meet Intpection 
Workbook 



61 
42 



Flexible 



Volumo 4 - Antm%l Servtce; Militery PVorking Dogs; Preth 46 
Pruitt end Vegiteblen Weterfoods, D»iry Products 

Workbook 60 



Flexible 



Volume 5 - Support of the Aerospace Medicine Program 
Workbook 



34 

25 



Flexible 



Psmphiot of Somphng Plan Teblett 



17 



Expires July 1, 1978 



Course Doscnplion ' ^ , . 

Thia couma ts desi^nod lo upgrods Approniice (wmi-ikilled) workers to iho Specialist (skilled) lovoi. Mpny of iho tasks at this lovol doa( wuh food 
inspection. Sovorot chapters dealing with military procedures and forms of ♦nspcctlon wore deleted* The foilpwing aro the duties of a Veiennory 
Specialist; 

• Inspects Civilian establtohments supply tng food products _ 

• Conducts procurement inspect JOf) and grading , 

• Inspects foods in warehouses ^ 

• Assists in opidomiologicol and other mvesilgailonS 

• Assists m vetorinerv service animal octtvf lies 

• Prepares and maintains veterinary records, reporti, ond cor rGspondonco „ 

• Supervises veterinary personnel 

♦ ' ■ ' >■ 

This course conoisia of five volumes of text material, student workbooki, and suppiomonti. * 

'*. ' ' ■> 

' Volume 1 — The Vet9nnory Airman, Adminntroiion and Statistical Procoduros contains a chapter on inspection by atiributoi which explains 
" terms and dof iniiions Qf sampling procedures, semphng techniques, records and reports, and is accompanied by randooi number 

tables and example records. The throe additionel chapters in Volume 1 wore deleted because they referred lo specific military 
orgonizaiibn and forms. 

Volume 2 « Votohnory Microbiology; Consurnor Lovel Quality Audit Programs; Food Technology; Qporononal Ration and Egg Inspoction 
contains five chapters. The first chapter on Veterinary Microbiology discusses colls, microorganisms, sierili/aiion, ihr micro- 
scope, collecting and submitting specimens for laboratory analysis, and common laboratory procedures The ihird chapjor 
covers food technology. The second cbapior on the Consumer Lovol Quality Audit ProqtQm, the fourth chapter on Operational 
Rations, and the fifth chapter on Egg Inspection wore dolotod.^ 

Volume 3 — Moot Inspection contains three chapters covonng the production, grading, categories, and processing of bepf, veal, 'arrjp, pork, 
sausage, and poultry. The first chapter discusses the anatomy of food animals. 

Volume 4 — Animal Service; Mfhtary Working Oogs; Frosh Fruits and Vogstablos; Watorfoods, Dairy Products ;:onlains a chapter ^ procedures 
related to quarantine and clinic operation, and disoaiios related to small animals. The second chapter which explains ihN^toriayor 
the selection of military working dog3 and the principles for maintaining their good health has been deleted The ''emaimngsjhree 
chapters discuss ways to assure that fruits, vegetables, watorfoods, and diary products are wholesome, and safely preserved ana 
packaged. ^ 

Volume 6 — Support of tho Aorospoco Modicino Program contains a chapter on the medical aspects of food handling discussing foodborno 

illnoccos, prevention of foodborno illnoss, food and boverogo vending, medical inspection o( food jorVicc sanitation facilities, and 
mcoct and rodent control Two sections from Chapter 1 on flight feeding and action in disease outbreaks, and the' second chapter 
on nuclear, biological and chemical vvorfaro wore doloiod because of references to specific military procedures and forms 

Each chapter contains objectives, readings, review exorcises and answers for student solf»$iudy and evaluation. This course was designed *or use m a laboratory 
or oo*the-job learning situ#?ion. It contains a variety of information on food technology and small animals, but has a definite bias towards the military function 
of food inspection and processing. 



Due to a mlsnumbering during an early stage, there are no pages 3-7. 
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VBTERINARY SPECIALIST 
AND 

VETERINARY TECHNIC lAW 



I, ^rrot>€ of iM^^ rpec^Xalcy Iraininc '^candnrd '^T*-/ . As preftcrlbet* Ir.- Af^ thl« 

a. ScaCQG In colurr J oT accnchmcn'c 1 cht casl.B, Knowledges, and v^d v ffffrcr.ce?i ^'^r' neceo- 
Bar\ for olmen to perfcrr duties in C^c Veterinorv ladder of the Airrnar Medical Career Field. 
TSese arc h^ioed on Special cv Dcscripciens cffecclvc 1 October 19"' ^ ir AFM . 

t5. IndlcoccD in columno 2A, .3A,-Qnd ^A cf nttnchireTt 1 che minlTnuTri prcflclcncv recommended for 
each caok or knowledge for qunl'lf ic^t ion at the 5; and " okUl level AFSCfs. KYY SO-:?*) io the 
authority to chnngc the proficiencv level during JPf dcvelcpmont when the local roqulremcnt io 
^iifferonc from the okill level ohown In thio 5TS, 

c, ShowD in column 2A of attachment 1 the prof Iclcnqtv ottcined In Couroe (PDS Code 
I.V • deccribed in AFM 50-5. Proficiency code for clie rlrimur proficiencv rrconunendcd for the 

3 oklll level AFSC an^ the proflcifiJicv attained Ir the couroe the oamQ. 

d, Provideo baolo for ouperviooro to plan and conduce Individual OJT pr^sifamo. 

e, ProvidoD a convenient 'record of on-the-lob tralnlnst completod when .inbcrtod In AF Form 623,/ 
"Or-chc-Job Training^Hocord /' and maintained in arcordance with AFM '}C~23j ^ 

yrp/iciency Code Key. Attachment 1 contains the Proficiencv Code Kev uoed to ohow proficiency 
X evei/ 



J, Career I>cvelopCTort Channel of CJT > Satlcfactcrv conplecion of CDC ^OP50 lo raandatorv for 
poroonnG^ training to AFSC 9C850. Peroonnel tralnlPA to AJSC ^08?^ vlll obtain knowledRQ training 

using applicable otudv refcrenceo llotfd In cblfi fT^ and fulfill management training rcquiromcnto 
jspcciflod in AFM 50-23, (Sec ECI Catalog and C»ulde for current CUC irlentif lent Ion number jfof 
{^rderlng purpoDOD<) 

" Study ('Ui dance for Weighted Airmon Promotion ^ yotrrr (WAPS^. Sp<»cJoltv Knowledge Irs^w (5KTn) 
icr prono:ion to C-^ are baocd on ^ okiM level Know^odge requirements. ?^'Td for promotion to 
l-^ and t^r are baood on 7 okill level knowledge requlremcntc . SKI queo/fono ore baoed primorilv' 
jr 'are«»r Development Couroeu fCDfo), Vowcvcr , oorre qutjfitlonfi nov be jJrawn fror other refercnceo 
Rioted In chic Specialty Training Standard The CDCu for SKT Ptudv oro maintajned in the i'AP.S 
^tu:!v Beforoncc library* Other referencco liotod nhould be available In the worV area, individual 
rc'JporiJlMlltlce arc outlined In AFM 35'P, chapter 19, paragraph I'J-^gt 



h-^ Rocommendation D . Poport to ATC/S^' unaotlofnc torv performance of 
inodequaclcB of thlo STS. Refer to opccific parogrnphp of rhln ST5i. 

^RDER OF THE SECRETARY OF THE AIR FORCE 



Individual graduates or 
^re AFR ^<^-3A. 



nFFXClAl 



JACK R. BENSOK, Colonel, I'SAr 
Pl|>QCtor uf Adntnic tration 



PAVr ( . jONE5j 
Thief of ^toff 



ricneral , V.^AF 



Z A r 1 9 C hmo n t c 

1 . Ouol Ita t Ive Requirement o 

2. ?KT Kevlow Reference 



Superoodeo STS 90RX0, :u Januarv 1972 ; Change 1, 5 December l^^^; Chonge 12 February 
Change 5, U December :«>73; Change A, 11 April 19"^ 
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STS 908X0. 



TASKS. KNQWLcDCES. 
AND STUDY REFERENCES 



PROMf n NCY L FVEL, PROCWFSS RECCXRO AMD CE RT If ICATION 



OJT 



i Troinee's 
Sunctvi Mr" I 
i ni tt ot I 



5 Si(ill L«v«l 



Del. 

OJT 



j'er.ci^v currbnc refererces \ 



-R 33-1^ 



13-1; AFVA 39rl 



AFVA 39-1 



note:: Ibers- niay ■ annota i.ists o: ,C( 

1. ' CAF.EEK LAliDEK 'PROGRESSION 

SR: Ar? 39r7; AFR 3^-^ 

s/ The airr.an career ladder arid . 
ti„ ccuc^^l'onal opncrcuniries 

^ SF_: AF^is 39-1 (a:cr 52, vol II), 

b. F regression in career ladder 
93S/:0 

5R: AFM 39-1 (acch 5-, vol II); A 

c. Duties of AFSCs QQSXO, c.OBV'l 
_SR: AFM 39-1^ (a ti -Jt> 52, vol il) 

(1; AF^Cs 9087f\ 90891 

.C; AFSCs 90830. 90650 

t. Mission, organization, develop- 
^ nie'nt, and function of the 
Medical Service and the 
. Veterinary Service 

2'. DISASTEF. FR5PARE0KESS MEDICAL. 

t>.wZ a;:d first aid procedures'; 



SR: ATMs 160-12 (char- 360-3^ (cha 5 5 sr.d!9), l6b-37 

Manape shock 

Maintain ef f exitive re§pira tion 

Control hemorrhage 
Perforr* energency treatment of 
wounds. / / 

Manage fractures, burns, aniS | ( 
injuries from chemical agents^"*»^ 

f. Perfcrr method? of hand and. 
litter carries 

g. *5^Load and unload vehicles 

utilized, for transportation of 
patients * 

h. Miaintain ir.i^lltary sanitation 



2b/- ^ 

2b/- i 

2b/- [ 
I 

2b/- 

:b/- I 

1 ■ 

2n/- I 
n/- 



Swpervivor'v 



AFSC Oi 



endint; STS revision. 



3 c 

3c _ 

3c 

3c 

3c 

3c 

3r 
lb 



7 SWitI L«««r 
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3c 
3c 
3o 
3c 
3c 
3c 

3r 
2b 



Dare CampletP^ 
Supprvi tof' t 
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Tasks, knowledges 
amd study references 



3. CO>CrUNICATIONS SECURITY / 
(TRANSMISSION SECURITY) 

SRI AFRs 205-1. 203-7 

i 

a. liencify- intomation as 
classified, 'anclassicieu , or 
of possible i-ntelligence value 

b. Xdencify inf'orniation as Top. 
Secret, Conf ideucial or For 
Official L'se Only 

- c. Selecc and recommend mode of 
c raasmission dictated by 
security and expediency 
required ■ 
d. ' OJ>serve security precautions 
involved in conmunications 

4. SI'PERVISION AND TRAINING 

3. Supervision 
* (1) Evaluate pep^forr;ance of 

personnel, counsel, and 
complete appropriate 
rating forms 



b. 



(2) 



(3) 



3R: AF:-1s"39-1 (atch 52, vol 

Program work assignments 
lor veterinary persfonnel 

5R: AFMs, 39-1 (atch 52, vol 

Prepare reports and 
correspondence fnaintaln 
files, a-nd keep records 
related to veterinary 
•service activities 

SR: AFMs 10-1, 12-20, 12-50 
163-5, 163-11; TA 9D4 ; 



PROFICIENCY LEVEL, PROGRESS RECORD AND CERTIFICATION 



3 Skill L*y«l 



OJT 



0«te C»inolm*4 
& Trwnt*' « 



ri), 39'j62 



rn, 50-j20 

I 



2b i t 

■ i ■ i ■■■ 

(chap 1. 2, 3,i and 10 (t 
i^ical HaterieLl Catalog 



Guide for Subsistence Pt jblica tidns , A ijr Force Lo^istids Command (AFLC) 



(^) 



(5) 



Responsibilities of 
veterinary noncotnmissioned 
of fleers 

_iR: AFM 39-1 (atch 52, vol ifl); AFR^ 3*5-6 

U5AF Graduate Evaluation 
Program 



SR: AfH 50-33 
Lrainin? 



J. 



5 Skill L.ytl 



A 

AFSC 



b'' 
b 



2b 



2b 



0«t« 

OJT 



0«t« C««n»( et«^ 
- I, Jf*n^»'t 

tnittkl* 



3c 

ble lj63-ll) 
DPSC ISubsis 



AFRs 5-3L, 13-1 



7 Skill L«y*t 



AFSC/O, 



0*t« 

OJT 



K TfOin««' « 
Sup.vrvi t»r' t 
i n 1 1| • I « 



4c. 



:ence Inspe::tion M.inual ; 



163-2 



Attachment 1 ' 
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Tasks, knowledges 

AND STUDY REFERENCES 



3 SkMI L«v»t 



PROFICIENCY. LEVEU PROClfESS RECORD AND CER TIFICATION 

4 



T 



aF.SC Cm 



OJT 



/jb(l) Orient newly assigned 
personnel and irake wc rl 
assignments 

SR; AFhls 39-1 -UCch' 32, vol 

(2) Plan and conduce vecerinary 
personnel t^raining and 
maincain appropriate 
records 

SR: AFMs 39-1 (?.cch 52, vol 

(3) Utilize' sound principles 
and techniques cf 
instruction in veterinary 
training programs 



5 Skill L«y«t 



II), 5r 



5, 3tfJ 



20., 50-23 



SR; ATH6 39-1 (atch 52, vol II,). 50 
ENVIRONMENTAL SAFETY 
SR: AFR 127-101 (chap 1^) 



(4) Principles of general safety 
(b) Safety precautions during job 
performance 

6, PUBLICATIONS 

(a) Use indexes to locate official 
publications > 

SR : AFRs 0-2 Series and 5-A 

(b) ' Use official publications 

specifically pertaining to 
veterinary service activities 

SR: AFMs 10-1, 12-20, 12-50 (chi 



Z3 



I, 2. j 3, ancj 10 (table 
163-5, 163-11, TA 9Dm; MediJal Materiel Catalog ;, Def 



Logistics Command (A7LC) 
VETERINARY MATERIEL PROCEDURES 
SR: AFM 67-1 (part II, vol 1) ; AFR l43-ll 



Materiel procedures to include 

classification, identification, 

and bud^ting 

Use indexes and supply 

catalogs 

Prepare requests for issue and 
turn-in of supplies and 
equipment 



la/- 



2b 



(DPSC) Subsistence InspecTijn Manual ; Gulc e for Subs istence Publications, 



A 

la 



2b 



OJT 



Dot* Compl«»»^ 



afsc /o» 



lb 



2b 



C 
C 

3c 

3c 
163- 



snse I'ersonnel Support 



6 

2c 
2c 



1)); AFRs 5-31, 



7 Skill L«y«t 



Ac 



3c 



3c 



Ac 



-1, 163 
Center 
Air Forde 



^OJT 



2, 



C 

3c 
3c 



tnOi« I ( 
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STS 908X0 



TASKS. KNOWLEDGES 
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Preface \^ 

CONGRATULATIONS on advancing to the point in the Veterinary Career 
Field which qualifies you for enrollment in the CDC 90850. You are urged 
10 be enthusiastic, persistent, and conscieniious in your studies. By doing so, you 
will gain a greater knowledge, and more probably will qualify for AFSC upgrading. 
Additionally, you will be better able lo compete for ^promotion. 

This course will include information concerning AFSC advancement, admiaistra- 
tive procedures, statistical sampling, food inspection, microbiology, food establish- 
ment sanitation. laboratory analysis of food, animal service, and suppon of the 
aerospace medicine program. In this volume you will be studying the Veterinary 
Service mission; airman career advancement, duties, and jcsponsibililics; and 
attribute and verificaUon inspection, including terms, records and reports, and 
random sampling. 

As you study, you will be required to refer to certain tables; these are furnished 
m a separate pamphlet (Pamphlet of Sampling Plan Tables) that is included 
in your course materials. 

Printed and f>ound in the back of this volume is foldout 1, 

If you have questions on the accuracy or currency of the subject matter of this 
text, or recommendations for its improvement, send them to: School of Health 
Care Sciences, USAF (ATC) (MSTW.II4), Sheppard AFB TX 7631 1. 

If you have questions on course enrollment or administration, or on any of 
ECPs instructional aids (Your Key lo Career Development, Study Reference 
Guides, Chapter Review Exercises, Volume Review Exercise, and Course Exami- 
nation), consult your education officer, training officer, or NCO, as appropriate. 
Jf he can't answer your questions, send them to ECI, Guntcr AFB, Alabama 
361 18. preferably on ECl Form 17, Studem Request for Assistance. 

This volume is valued at 18 hours (6 points). 

Material in this volume is technically accurate, adequate, and current as of 
September 1971. . ' 
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Inspection by Attributes 



ALL INDUSfklES. especially manfacturing 
XX industries which assemble component parts ^ 
into a finished product, need quality control. As 
an example, automobile manufacturer? buy radi- 
ators, pistons, batteries, tires, nuts, bolts, wash- 
ers, sprihgs, etc.,. from subcontractors. The man- 
ufacturers then assemble these various parts into 
whole automobiles. They, like most other pro- 
ducers of hard goods, such as washing machines, 
lawn mowers, toasters, etc., have a need for some 
. lypie of quality control. In the 1930s industry 
turned to the statisticians for the development of . 
some valid type of quality control system. The 
statisliciansV answer to this problem was the de- 
velopment of a statistical procedure for inspect- 
ing individual items and component parts. The 
industrial application of this inspection system 
was almost immediate. The system was then 
widely applied to the huge military procurement 
program of World War 11. Items of ordnance, 
armament, clothing, and equipment are exam^ 
pies of military supply items inspected by statis- 
tical means. 

2. Interest in statistical quality control, from 
a military procurement point of view, waned from 
the close of World War II until the Korean af- 
fair. The Department of Defense policy in 1950' 
decreed . that statistical methods of inspection 
would be adopted in military procurement fields. 
With this policy statement. Military Standard 105. 
Sampling Procedures and Tables for Inspection 
by Attributes, was devised and published. Even- 
tually statistical inspection methods were adapted 
to subsistence with canned goods becoming the 
first products to be inspected under statistical 
standards. 

3. Since the early 1960s many specifications 
for all types of subsistence, have been redesigned 
to employ statistical quality control methods. To- 
day, #ispectlon by attributes is employed in three 
types of food inspection: (1) component raw 
material inspection, (2) evaluation of processing 
methods, and (3) end item/finished product in- 
spection. These are further explained later in this 
chapter. When/^ou complete your study of this 



chapter, you should have the knowledge needed 
to perform inspections employing attribute in- 
spection procedures. First, let's review some 
terms and definitions. - 

13. Terms and Definitions 

13-1. Listed below are some terms and defini- 
tions which you must know before you can un- 
derstand the information given throughout the 
remainder of the chapter, 

" Accept Number (Ac) - The number of defects 
or defectives an acceptable produce sample is 
allowed to contain for a specific size. 

Acceptable Quality Level (AQL) - A nominal 
value (a number) expressed in terms of defects 
per hundred units (DHU) or percent defective 
that for the purpose of sampling inspection can 
be considered satisfactory as a process average 
(PA), ^ - - 

Attributes - The characteristics or inherent 
qualities of a produci/ Example: Paint is produced 
in many colors. White paint has the specific at- 
tribute of being white. In food inspection, attri- 
butes in the form of defects are listed in para- 
graph 4 of the -specif icatiofi for the product 
concerned. * 

Components and Raw Materials - They are 
th^^Ljnaterials which are shaped, treated, or as-* 
§emblcd to form the end items. These materials 
may be inspected at their source, upon receipt 
at the point of assembly, or at any convenient 
place along the assembly process where the end 
items are formed. ^ 

Critical Deject - A^ defect that is likely to 
result in hazardous or unsafe conditions to the 
user. 

Defects Per Hundred Units (DHU) - Ont hun- 
dred times the number of defects contained in 
any given quantity of ,a product divided by the 
total number of units of product inspected. Ex- 
pressed as a formula: 

. ' ^ Number of defects x 100 
Number of units inspected 
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Double Sampling Plan - Sampling inspection 
in which the inspection of the first sample leads' 
to a decision to accept, reject, or take a second 
sample. The inspection of a second sample, .when 
required, then leads to a decision to accept or 
reject. 

End Items - Completed products that may be 
inspected before or after packaging and packings 
for shipment or storage. 

Homogeneity - Implies that a series or group 
of units of product are alike or similar in nature. 
Units of product subjected to a specific inspec- 
tion should be a single type, grade, class, style, 
and composition, which is manufactured under 
essentially the same conditions and at essentially 
the same time. 

Inspection Attributes - The examination 
and classification of the characteristics of a unit 
of product as defective or nondefective, or 
counting the number of defects in the unit of 
product with respect to a given requirement or 
set of requirements. N 

Inspection Level - Influences directly the sam- 
ple size or'number of sample units to be selected. 
There are foijir special inspection levels (S-1, 
S-2, S-3, and S-4) and three general inspec- 
tion levels (iJ II, and III) for a total of seven 
levels. ■ . . j 

Inspection Rot or Batch^ A collection of units 
of product manufactured or processed under sub- 
stantially the same condition from which a sam- 
ple is drawn and inspected to determine compli- 
ance with acceptable criteria. The size of the lot 
(batch) is usually determined by an agreement 
between the Government and the contractor. 

iLimit Numbers - The totaJ number of defects' 
which ten consecutive lots are allowed to contain 
for a product to be placed on reduced inspection; 
the number is based on the number of sample 
units inspected and the AQL. 

Major Dejects - Any defect which is likely to^ 
reduce materially the usability of a product for 
its intended purpose. 

MIL-STD-I05 ' A Department of Defense 
(DOD) standard which provides sampling pro- 
cedures afid reference tables for use in planning 
and conducting inspection by attributes. 

Minor Dejects - Any defect which is a devia- 
tion from the specification and not likely to 
materially reduce the usability, of the product! 

Multiple Sampling Plan - A type of sampling 
in which a decision to accept or reject an inspec- 
tion lot may -be reached after one or more sam- 
ples from that inspection lot have been inspected. 
A decision will always be reached after not more 
than seven samples have been inspected. 

Nonconjormance - The failure of a unit or lot 
of product to conform to specified requirements 
for any stated quality characteristic. 



Original Inspection - The first inspection of a 
product as distinguished from inspection of a 
product which has been resubmitted. 

Process Average - The average percent de- 
fective or average number of defects per hun-' 
dred units (DHU) of a product submitted by 
the supplier for original inspection. 

Percent Defeaive - The percent defective of 
any given quantity of units of product is one 
hundred times the number of defective units of 
product contained therein, divided by the. total 
number of units inspected. I 
ft ■ - > ' . 

Pcrccni defective ^ 



numli9 of units inspected 

Process Inspection - The type of inspection 
where attention is devoted to such things as 
proper boning, trimming^ cooking times and tem- 
peratures, processing methods, selection of raw 
ingredients, and fabrication of packaging and 
packing material. 
^ Product Inspection - This type of inspection is 
not necessarily confined to the end product; com- 
ponents may be inspected at various stages of 
processing. The bulk of in3pection attention is 
devoted to the finished product, and inspector 
recomme^idations are rendered upon end product 
compliance. 

Quality Assurance Provisions (QAPs) - Speci- 
fied AOL(s), inspection levels, defects, and the 
examinations and/or tests required on a given 
product, the results of which determine the prod- 
uct's acceptability. 

Quality History - Information relative to the 
, quality of a specific product at a particular plant 
during a given time. ^ 

Reject^Number (Re)^- The minimum number of 
defects based on a specific sample size which will 
classify a product nonconforming to specification 
requirements. 

Resubmitted Lot - X lot which, after being 
found unacceptable on original inspection, is re- 
inspected normally after being reworked by the 
vendor. (The vendor screens the lot removing 
defective units.) 

Sample - One or more units of product se- 
lected at random to be inspected. 

Sample Plan - A designated sample size and 
its accompanying criteria or requirements for ac- 
ceptance or rejection. There are three types of 
sampling plans — single, double, and multiple. 

Sample Size - The total number of units of 
product in the sample. 

Sample Unit - A unit of product selected 
without regard to the quality to be a part of the 
sample. 

Severity of Inspection - This is concerned with 
the amount and extent of inspection applied to 
a sample which is based upon the quality assur- 
ance provisions and quality history established 
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for specific groups of characteristics. Sampling in- 
spection plans provide for three degrees of se- 
verity of inspection; normal/ tightened, and 
reduced. 

Single Sampling Plan - A plan which consists 
of a single sample with associated acceptance and 
rejection criteria. 

. Unit of Product ' A single item such as a can, 
a package, or a cut of meat which is inspected 
to determine thenumbcr of defects it contains. - 
The unit of product will be specified in the. speci- 
fication. 

Verification of Contrdctor Inspection - The 
contractor is required to accomplish his own in- 
spection system to examine and test his product. 
The Government inspector periodically verifies 
the contractor's findings. 

1 4. Sampling Tfechhiques 

14-1. It would be impossible for the Air Force 
to inspect every item it purchases and uses. The 
statistical inspection technique allows you to in- 
spect a representative sample. To make sure that 
the selected sample is representative of the lot 
in question, you must plan the sampling in detail. 

14-2. Extracting Sample Plans. To properly ex- 
tract sample plans, you must know certain facts 
and follow definite procedures. You should ac- 
complish the following step^ in order. 

(1) Determine the lot size. 

(2) Obtain the inspection level. 

(3) Determine the sample size code letter. 

(4) Select the type of sampling plan. 

(5) Establish the severity of inspection. 

(6) Obtain the AQL. 

(7) Determine the sample size and the accept- 
ance and rejection numberfs). 

14-3. As previously explained in Section 13, 
Terms and Definitions, rhe size of the lot is usu- 
ally determined by an agreement between the 
Government inspector's supervisor and the ven- 
dor. It will usually be the amount of product 
produced in one day or one shift. 

14-4. Inspection levels. Inspection levels are 
listed in paragraph 4 of the specification for the 
product being inspected. If inspection levels are 
not indicated, normally level ll is used. However, 
level S-3 should be used at destination when 
inspecting for condition and identity. 

14-5. Lot sizes. To determine the sample size 
code letter, you must know the lot size and the 
inspection level. For purpose of explanation, let 
us assume a product has a lot size of 1,000 and 
*the inspection level for the product is II. Now 
look at Table I in the Pamphlet of Sampling 
Plan Tables. At the top of the first, or left-hand, 
column note the heading "Lot or Batph Size" 
(we will use ih eierm "Lot Size"). The numbers 



in this column denote various lot ranges. Read 
down this column until you come to the number 
501 on the left and the number 1,200 on the 
right (501 to 1,200). Our lot size 1,000 falls 
between these two numbers. Look again at the 
main column headings of Table I and note that 
the last column is entitled "General Inspection 
Levels." Immediately below this are the num- 
bers I, II, and III, These are the general in- 
spe<;tion levels, ynder each of thc- general, in- _ 
spection levels are the sample size code letters. 
To arrive at the sample size code letter, locate 
the lot size in the first column, read straight 
across Table I (a straightedge or ruler is recom- 
mended for this purpose) to general inspection 
levet II. If your alingment is correct, you will 
intersect the letter "J" which is the sample size 
code lettei/. 

14-6. You should now be abte to jdetennine 
sample size code letters. To make certain that 
you are, test your knowledge by completing the 
following exercise. Remember, when no inspec- 
tion level is specified, use inspection level IL 

Lot Size Inspection Level Code Letter 

i 2.000 I ^ 

300 S-3 

160 \ ) 

125,000 in : 

27 S-1 

If your;*sam|^le size code letters are not K, D, G, 
P, and A, reread paragraph 1.4-5 above and do 
^ the exercise again. 

14-7. Types of plans. The type of product be- 
ing manufactured, the volume the contractor is 
capable of producing, and the quality of the 
^ product being produced jire the main factors that 
will be considered when the type of sampling 
plan is seleOed." Unless notified otherwise by 
your supervisor, always use a single sampling 
plan. Normally, the single sampling plan is used 
for new contractors. Although double and multi- 
ple sampling plans have certain advantages, they 
are rarely used because of the administrative 
difficulties that occ^tf-^vhen they are employed in 
most subsistence contracts. Since these plans are 
rarely used, we will not discuss their use further 
during this part of your training. 

14-8. Severities >qlj>lans. Sampling plans pro- 
vide for three levels of severity inspection. They 
are normal, tightened, and reduced. Use nor- 
mal inspection when starting your inspection on 
a contract unless otherwise directed. 

14-9. Sampling plans for tightened inspection 
provide basically what the term indicates, a 
tighter' inspection. The nymber of defects al- 
lowed for tightened inspection is fewer than those 
* for normal inspection for the same sample size 
and AQL(s). The sample sizes for normal and 
tightened severity of inspection are usually the 
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^afnc for a given size lot. A tightened plan makes 
it easier to reject poor quafity products. 

COMPARISON BETWEEN NORMAL AND 
TIGHTENED INSPECTIONS: 
(Single Sampling Plan - Code Letter N - AQL 1.5 ) 



• Normal Tigh ten ed 

Sample Size 500 500 

• Ac Mimbcr - 14 12 

•'Rc Number 15 13 



14-10. Reduced inspection will bt easier un- 
derstood if you think of it as reducing the inspec- 
tion. You are required to inspect fewer samples 
and, in comparison to the number of samples 
you inspect, the contractor is allowed more de- 
fects, 

COMPARISON BETWEEN NORMAL AND 
REDUCED INSPECTIONS: 
{Single Sampling Plan - Code Lciier N - AQL 1.5) 



Normal Reduced 

Sample Size ' 500 . 200 

Ac Number 14 .7 

Re Number ' 15 10 



14-11. The following example illustrates the 
comparison of the three severities of inspection, 
using a lot size of 50,000 and an AQL of 1.5. 

COMPARISON BETWEEN NORMAL. TIGHTENED. 
AND REDUCED 
(Single Sampling Plan - Code Letter N • AQL 1.5) 



Normal Tiffhtened Reduced 

Sample Size 500 500 200 

Ac Number '14 12 7 

Rc Number 15 13 10 



14-12. Obtaining the acceptable quality levels 
(AQLs), The AQLs for a given product are 
listed in the Quality Assurance Provisions para- 
graph (paragraph 4) of the specification for the 
product concerned. The AQLs as listed therein 
are legal and binding on both the Government 
and vendor. One point to remember is that a 
specification may have more than one examina- 
tion and test that must be performed on the 
product. For each examination or test, you must 
extract a sanlpling plan for each AQL. us 
assume that you are inspecting .a product which 
has defects Isted in the following categories: 
Major A, Ma|^^, and Minor for an examina- 
tion. E^ch of tSese categories may have a sepa- 
rate AQL. The terms Major A and Major B, 
as used here, indicate major defects. Th<^ term 
Minor indicates a , minor defect. To obtain the 
AQL(s), you simply look them up in the Quality 
Assurance Provisions of the applicable specifica- 
tion. 



*Ac Numbtr The mAiimufn number of defects an accfptabk* 
product II alio ved to contain 

••Re Number The minimum number of defects which contiltutv 
reaction of thv product. 
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14-13. Extraction of the ^sampling plan. De- 
termining the sample size and acceptance and 
rejection numbers is the final step in extracting 
a sample plan, and is done by proper use of the 
data compiled thus far. To-determine the code 
letters and sample size, let's use a lot size of 
1,000 with an inspection level of IL By feeding 
this infonnatiox;* into Table I, you arrived at a 
sample size code Tetter of "J:" Let's continue 
with the sample size code letter of **J" and use 
the single sampling plan. Assume that the severity 
of inspection is normal and that you have only 
one AQL which is 1.5. For clarity, let's put this 
information in a format. 

SS CODE TYE OF . SEyERITY 

LETTER SAMPLE FLAh' OF INSP AQL 

J ^ Single . Normal 1.5 

14-14. Your nex'Kstep is to determine the 
sample size and acceptance criteria. This is accom- 
plished by feeding certain data into -the proper 
table of Military Standard 105. Reproductions 
of these tables appear in the Pamphlet of Sam* 
pling Plan Tables that you received with this 
volume, Keep this pamphlet handy, as we will 
be referring to these tables frequently. To deter- 
mine the correct or proper table to use, you mu^t 
know two things: (1) the type of sampling plan 
and (2) the severity of inspection. As an exam- 
ple, the information given in paragraph 14-13 is^ 
that these two things are single and normal. 
Now, locate. Table U-^ in the pamphlet, and 
note that the title of this table, "Single Sampling 
Plan for Normal Inspection," indicates that it is 
to be used for single sampling and normal severity 
of inspection. This tells you that you are on the 
right table. One of the most common errors en- 
countered in e^racting sampling plans is using 
the wrong table. There are 14 pages of these * 
tables, and each has a different purpose. The im- 
portance of using the correct table cannot be 
stressed too strongly. Take your, time and con- 
tinually check yourself when working with the 
tables. Don*t be guilty of committing this all too 
common error. 

14-15. Now, let's take a close look at Table 
II-A and determine the sample size and accept- 
ance numbers. Reading from left to right, you 
will note three main headings — Sample^Size Code 
Letter, Sample Size, and Acceptable Quality 
Levels. These were explained to you earlier, so 
no further explanation will be made here. Read 
down the sample size code letter column until 
you come to the letter "J" (the sample size Code 
letter for the sampling plan you are extracting)! 
Place a straightedge or ruler off the table at this 
point so that all' of the numbers in a horizontal 
line with the letter "J'' can be read. Next, locate 
your AQL of 1.5 (the twelfth AQL from the left, 
listed at the top of the table). 
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14-16. Imincdiatcly under the AQL, note the 
terms AC (Accept) and Re (Reject) with a col- 
umn of figures under each. After you have lo- 
cated this, return to the sample size column , 
(second from left). Read down this column (from 
top to bottom) to the ruler's edge and you will 
find your sample size of 80. To determine the 



Lot 
Size 

1,000 



Insp 
Level 

n ' 



Samp' Size 
Code Letter 

J 



Type of 
Samp Plan 

Single 



acceptance numbers for your sampling plan, read 
down the 1.5 AOL column to the ruler's edge 
and. if your ruler is properly aligned, you will 
find your acceptance numbers to be 3 under the 
Ac column and 4 under the Re column. Again 
for clarity, let's consolidate all of the data we 
have accumulated into a format. 



Severity 

of Insp AQL 
Normal 1 .5 



Sample 
Size 

' 80 



Ac 

No 



Re 
No 

4 



14-17. You have now extracted the jieces- 
sary information for a single sampling plan. You 
should follow these general rules when extracting 
sampling plans. » ♦ 

(1) Extract a sampling plan for each AQL. 

(2) Major defects plus minor defects equal 
total defects. This category is used only when 
there is an AQL expressed as "TOTAL." 

(3) When more than one AQL is present in 
the same examination, the sample size of each 
AQL will be the same. 

(4) When an arrow is encountered pointing 
down, use the first sampling plan below the 
arrow. This includes the sample 5ize(s) as well .as 
the accept and reject numbers. 

(5) When an arrow is encountered pointing 
up, use the first sampling plan above the arrow. 
This includes the sample size(s) as well is the 
accept and reject numbers. 

14-18. In addition to the general rules, the 
following rules apply for extracting a single sam- 
pling plan. 

( 1 ) Inspect all the sample units in the sample 
size. For example, if your sample size is 80, in- 
spect all SO sample units. 

(2) If the number of defects found in the 
sample is equal to or less than the acceptance 
number, the lot can be considered acceptable for 
that particular AQL category. 

(3) It the number of defects found in the 
sample is equal to or greater than the rejection 
num^kJer, the lot should be reported as noncon- 
formmg to contract requirements. 

14-19. You will encounter a number of sym- 
bols as you work with the- tables of sampling 
plains. The symbols thai pertain to the specific 
table with which you are working are clearly 
defined at the bottom of the table. Become th^ 
oughly familiar with these symbols and, as yob 
encounter them in the body of the tables, always 
check their meaning before proceeding. 



14-20. Problem situation number /. You are 
preparirjg to inspect a product on single sam- 
pling, normal inspection. There are two AQLs — 
0.10 and 2.5. The size of the lot'is b2,500. What 
are the sample sizes and acceptance numbers for 
each AQL if the general inspection level is 1? 

14-21. s Problem situation number 2. Your 
supervisor has requested that you extract the fol- 
lowing sample plans, on single sampling, normal 
inspection: 

1. Lqt size 1,150, inspection level S-4, AQL 

4.0. 

' 2. Lot size 15,000, inspection level 11, AQL 

0!l:0:v 

3. Lot size 15,000, inspection level 1, AQL 15. 

14-22. Solution to problem situation number /. 

Sample Ac Sample At 

She AQL No ^Size AQL Nn 

125 0.10 0 123 2.5 7 

Remember, though the AQLs are different, the 
sample sizes are the same. 

14-23. Solution to problem situation number 2. 





Sample 








Size 


AQL 


No 




20 


4.0 


2 


2. 


Sample 




Ac 




Size 


AQL 


No 




500 


0,10 


1 


3. 


Sample 




Ac 




Size 


AQL 


No 




80 


15 


21 



size of 3 1 5, but arrow 
directed us down) 



up from code letter K and 
a sample size of 125 ) 

It is unnecessary to list the reject numbers when 
extracting a single type and normal or tightened 
K severities of sample plans becuase they are always 
one number larger than th& accept number. 

14-24. Selecting Samples. Selecting samples in 
the same manner for every contract or lot is not 



32 



31 



very reliable, and cc^|[ainly not truly representa- 
tive. This would resufiln inadequate protection 
of the GoNernmen! and, or possible unfairness to 
the contractor. Each and every sample unit should 
have an equal chance of being selected from the 
lot vciih no effort being made to select a good 
or bad unit, or a unit from any particular portion 
of a lot, In mspection b\ attributes, a sample se- 
lection procedure known as random sampling is 
necessar). This method contains all of the above 
requirements and allows you. with the aid of a 
table of random numbers (see figs. 8a and 8b). 
10 select truly representative sample units without 
regard to their quality. It can be used to select 
boxes, canons, cases, layers from cafes, and in- 
dividual -uniis frpm layers^ 

14-25. Random sampling procedure. In dis- 
cussing the procedure to be followed, let us as- 
sume you have selected a sampling plan on a 
"given lot of a product and are now ready to 
identif) and select your samples. You must first 
know how many units are in the lot. Your next 
step is to number each unit in the lot mentally 
and physically. The number of digits to consider 
is determined by the lot size. "With lot sizes up to 
1,0(J0 units., use three-digit numbers. To accom- 
modate the numbers 1 through 99, precede them 
with zeroes (i.e.. 001. 00*2, 003, 021, 022, 023, 
and 024). when you reach the number 100, 
drop the "0*' (i.e., 100, 101, 102). When you 
reach 1.000, use four-digit numbers (i.e., 1,000, 
KOOl, 1,002). You may start numbering the lot 
at any point and in any direction you desire. 
Most inspectors number from left to right or from 
lop to bottom. After you have accomplished this, 
yoti are ready to identify the sample units you 
are going to select. This is accomplished by using 
the table of random numbers. 

14-26. Table of rdndom numbers. Figures 8a 
and 8b show the table of random numbers. Use 
these figures to follow each step as we discuss 
the use of the table of random numbers. The 
numbers 0 to 9 appear in the table of random 
numbers an equal number of limes, and are so 
arranged that each number has an equal oppor- 
tunity of being selected. The numbers beirtg in 
groups of five arc of no particular significance. 
U^e of the table can be illustrated by the follow- 
ing example: A sample of 5 is to be selected 
from a lot size of 50 which has been prenum- 
bered 001 to 050, In selecting numbers from 
the table, let a pencil fall blindJy at some number 
in the table and start at that point. Toss a coin to* 
decide which way fo go: Heads, up; tails, down. 

14-27» Referring to the table of random num- 
bers, suppose a pencil falls on column (5), line 
(36), and he decision is made to read down, 
taking only the first three digits in each group ot 
five. You only select the numbers from 001 to 



050 because there are » 50 units in the lot. The 
sample units you would select from the prenum- 
bored lot for this particular inspection would be: 

SAMPLE SL MBER * LNIT 

1 040 (line 36) 

2 023 Uinc 38) 

3 016 (line 41 ) 
- 4 047 (line 52) 

009 — (line 75) 

14-28. VN'hen drawing the samples, units with 
obvious defects should not be deliberately in- 
cluded or Excluded from the random sample. 

14-29. Listed below are rules to remember 
v^hen selecting inspection samples. 

• Samples will be drawn at random without 
regard to quality. 

• The manner of drawing samples must be 
such that it will not compromise the interest of 
the Government in case of dispute. 

• On origin inspection, the contractor, or his 
authorized representative, should be present 
when you coltjfet the sample units. 

• The contractor should not have prior knowl- 
edge of your sampling pattern. 

• Your sampling pattern should always be in 
writing and become a part of the history of the 
contract. 

• Vary the sampling pattern each time sam- 
pling is conducted. 

• IfMhe lot is warehoused in such a fashion 
that you cannot physically reach any part, you 
may arrange for withdrawal of sample units by 
an employee of the establishment under your 
personal on-the-spot supervision. 

• Samples should be properly safeguarded to 
prevent any possibility of their being altered, vio- 
lated, or tampered with. 

• When using the table of random numbers, 
you may start and/or read from any direction or 
point (i.e., top to bottom, left to right, or right 
to left), 

• Remember, the numbers appearing in 
groups of five in the tables of random numbers 
have no particular significance lo you as the in- 
spector. 

14-30. Sampling errors. Tht following are 
some of the common errors encountered in sc- 
(ecting samples. 

• Samples are drawn by the contractor for the 
Government inspector prior to his visit. 

• Samples are drawn from the wrong lot(s). 

• Samples are drawn from only that portion 
of a lot which is available. 

• Samples are drawn from morning produc- 
tion only to represent a full day^s production. 

• Samples are drawn in a crowded warehouse 
from only the front row of the stock. 
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14-31. Now. you have jusi finished reading 
'.md studying several rules for seleelin^ samples 
lor mspceiion. Let's lakc u break and tryMu work 
some problems \fchcrc you will have to apply some 
of ihcbe rules. 

14-32. Problem simaiion number A packer 
oftcrs you. the inspector. 248 cases of ground 
meat for verification. The completed lot has been 
-.tacked in two coolers. Several cases have been 
left unstrapped by the contracft^ for your con- 
venience. You draw units from Wh open case 
and from rhe adjacent closed cas^t- While select- 
ing your samples in the second cooler, you leave 
your previously selected samples in the first 
cooler. Where were you in error, and what should 
you have done? ^ ^ 

14-33. Problem situation number 4. The inspcc- 
lor submits his sample of ground meat to 'the 
laboratory for verification testing of fat content. 
The lab report shows excess fat. The contractor 
claims the sample was not representative and asks 
(or a retest of his product. By this lime he has 
produced a new lot of 5.000 ppunds of product 
from which the inspector draws a retest sample 
to settle the dispute. An error has been com- 
mitted b> the inspector. What is the error, and 
wfmt would be the correct action? 

14-34. Solution to problem situation number 3. 
You were in error when you left part of the 
sample unguarded, thus allowing the contractor 
the opportunity to tamper with the sample units, 
In addition you sampled cases left open by the 
contractor for you, which may have doubtful 
relationship to the offered supplies. You should 
have established a sample pattern to insure 
random sampling, disregarded cases left open by 
the contractor, and retained full control of sam- 
ple units, 

14-35. Solution to problem situation number 4 
It IS important here to realize that a sample was 
drawn to settle a point in dispute. The inspec- 
tor 5>hould not have related the quality of the non- 
conforming lot to the quality of another lot. By 
doing this, the sample was not representative of 
ihe lot in dispute. The inspector' should haVe 
drawn from the same lot as the original sample. 
If the lot was not available to him for sampling, 
he should have informed his supervisor. 

14-36 Changing Severities of Plans, As pre- 
viously stated, sampling plans provide for three 
levels of severity which are normal, tightened, 
and reduced. Inspection by attributes provides us 
with a method whereby we may change from 
one severity of inspection to another while pro- 
ducing a product, when certain conditions exist. 
This changing of seventy is called switching or 
s\K'itchm\( procedures Three points to be re- 
membered as you study switching procedures 
arc (hese: (1) You should use normal seventy 



when starting un aitributc inspection unless 
Dihcrwisc directed. (2) Yi>u musi rciurn to nor-> 
mal inspection hclorc switching from lightened to 
' reduced, wr from reduc^-d lo tightened. (3) 
Switching procedure determinations are applied 
to each class of defects that has an AQL applied 
to it. When there is a change in severity on 
c'^sses within an examination from normal to 
tightened, all classes within the examination 
should also be switched to tightened. Likewise 
ihey all should qualify and be changed back to 
normal at the same time. 

'14-37* When normal inspection is in effect, 
institute tightened inspection when two out of 
five consecutive lots have been rejected (based 
upon the same AQL) oti original inspection 
(ignoring resubmitted lots for this procedure). 
Table II-B m the Pamphlet of Sampling Plan 
Tables is the table for single sampling plans for 
tightened inspection. 

14-38. When tightened inspection is in effect, 
institute normal inspection when five consecutive 
lots have been considered acceptable on original 
inspection (again, disregard resubmitted lots). 

14-39. If ten consecutive lots (or such other 
number as may be designated by responsible 
authority) remain on tightened inspection, dis- 
continue inspection and contact your supervisor 
for further instructions, 

14-40, 'W\hen normal inspection is in effect, 
reduced inspection can be instituted, provided 
all of the following conditions are satisfied. 

• The preceding ten lots (or more, as indi- 
cated by the footnote to *Table VIII) have been 
on normal inspection and none has been rejected 
on original inspection. 

• THe total number of defects in the saniples 
from the preceding ten lots (or more, as indi- 
cated by the footnote to Table VIII) is equal to 
or less than the applicable number given in Table 
VllL 

• Production is at a steady rate. 

• Reduced inspection is considered desirable 
by the responsible authority. This authority is in- 
vested vvith PPSC and includes a Government 
approved Contractor Quality Control system or 
special procedures used for specified high value 
Items, 

14.41. When reduced inspection is in effect, 
institute normal inspection if any of the following 
occur on original inspection. 

• A lot IS rejected. 

• Production becomes irregular or delayed. 

• On single sampling, reduced inspection (see 
Table II-C). if the number of defects found in 
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a lot falU "^eiwcen the accepi and reject nqm- 
bers. accept the lof but return to single sampling, 
normal inspection siarting with the next lot. 

14- 42. Before changing Severity of inspection, 
remember to consider the three points wc dis- 
cussed m paragraph 14-36. which were: 

( I ; Use normaT seventy when starting on at- 
tribuic inspection unless ^otherwise directed by 
responsible authority. 

(2 ) Rt iurn to normal inspection before switch- 
ing from irghiened to reduced, or from reduced 
10 lightened. 

(3 J S^^;tching procedure can be applied to 
each class of defect*; that has an AOL applied 
to It. However, all classes wiihin an examination 
musi be pn the same severity; i.e., normaL tight- 
ened or reduced. 

15, Records and Reports 

15- 1 TTiere are two forms provided for our 
use in inspection by attributes which you should 
have become acquainted with during ^ur 3- 
level training in ihe resident school. ThoM' forms 
are the Product Verification Record (DD^ Form 
1714), and the Quality History Record (DD 
Form 745. or other suitable local form). One 
function of the Product V erification Record is lo 
record the results of your inspection of a product 
while you are actually performing the inspection 
and determining the acceptability of that prod- 
uct The Oualitv History Record provides you, 
your supervisor, and other concerned agencies 
with a re*idy ^nd easy reference relative to the 
qunliiy of a specific product at a particular con- 
tractor's establishment. 

15-2 Product Verification Record (DD Form 
1714). Inspection by attributes, having so many 
variables, necessitates that the inspection record 
be adapted to various methods. You, as the in- 
spector, will find it necessary to change column 
headings, use the columns for other than their in- 
tended purpose, and possibly make other adiust- 
ment«^ to the form. You ma> also find it neces- 
sary to use asterisks to identify footnotes and 
memorandums to the inspection record, and lo 
report findings which cannot be clearly explained 
m other blocks. It is essential that you realize 
the form is flexible. Figure 9 is an example of 
a complets:d DD Form 1714. Because of the 
rapid Charges in the DPSC manual, you should 
refer to sjbsection 208.1 of the Defense Fer- 
sonnet Support Center Subsistence Inspection 
Manual for detail procedures for preparing the 
DD Form 1714. 

15-3 \^ hen you have the purcha.se instrument, 
you can C'lter certain information on the form 
before '>ou go into the establishment to start the 
actual inspection Ot course, the actual inspection 



results are to be entered on the form while you 
are performing the inspecnon« This means that 
you must have the DD Form 1714 al hand, and 
tally the defects thereon as \ou find them. If the 
inspection is so messv' that the form , would be- 
come ver\ bidod-smenred. for example, you may 
have to redo the official copy later. However,' 
always, and I repeal, always, retain and file the 
original work copy. 

15-4 Recording examination based on num- 
ber of dviecis. When the inspector finds a defect 
during the examination of the product, he refers 
10 the classification of defects (CD) found in the 
Qualii) Assurance Provisions (OAPs) of the con- 
tract (usually Section 4 of the basic specification) 
and records ^he identity, of the defect as de- 
scribed therein ^ ihti^cfects arc listed in the CD 
■~~b\ number as well a> ny definition, only the de- 
fect number need be indicated on the form. De- 
fects which are health hazards, or which are 
otherwise so serious that a single occurrence 
thereof is set forth in the OAPs»as cause for rc- 
lection of the lot, shall be reported expeditiously 
to your supervisor and then to the vendor and 
Ouaiiiy Assurance Element of the Procuring 
DPSC Headquarters (see subsections 209,1 and 
209 3 of the DPSC Subsistence Inspection Man- 
ual). Discovery of a serious defect which is pro- 
hibited or restricted by requirements for the 
product, packaging, labeling, packing, or mark- 
ing* but to which no AQL has been assigned or 
no acceptance crifena listed, is reported without 
delay to your supervisor and to the appropriate 
DPSC Headquarters with a request for guidance. 
Examples of defects of serious nature are 'Pre- 
sence of Foreign MateriaP' or ''Vacuum Less 
(han 22 inches." 

15-5. If a unit contains more than one defect, 
the specification or contract will normally'be spe- 
cific as to how the defects are lo be scorqd; for 
example, the OAPs for pajlets list in the classi- 
fication of defects for condition of deckboards. 
"More than 3 deckboards with pith not firm or 
light," Hence, for any one pallet, a defect is 
not scored until 4 or more deckboards are found 
to contain the condition of **pitch not firm of 
light," nnd then only one defect is scored no 
matter how many deckboards over 3 for that 
pallet contain the flaw. If spmcOAPs are not 
specific in this matter, the following rules apply: 
a If a unit contains two or more types of de- 
fects, each l\pe will be tallied 6nce; for example, 
<i can having a serious dent and mi.ssing nomen- 
clature on the label is considered to have two de- * 
fecis. 

b. If a unit contains, two or more defects of 
the same type, the * number of defects lo be 
charged depends on whether or not the defects 
arc independent of^ each other. If the defects 

3G ^ 



3i 
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are unquestionably independent (that is, each 
defect IS obviously attributable to a differenucausc 
or operation), they should be tallied as many 
limes as Ihcy occur. To illustrate, if a pallet 
stringer has two defects caused by distinctly dif- 
ferent conditions, such as a cutout of more than 
]0^i inches that just runs into a knothole, two 
dcjcch should he tullicd If a pallet dcckboard 

„h.Ls_^nj.iL \piiu_vdiich is_Kmgcr Ihun ihc ho;tr<J 
V wide and is not suppuricd by additional nail- 
ing. onl> one instance of defectivene;ss should 
bt. counted The more serious defect o> the two 

. should he counted if there is a difference m 
vla<;<»ificai)on of the defects or instances of dcfec- 
iivcncs<% Lsc is made of the term **instances of - 
dcieciivencss" because several such described 
spliiv arc required before a defect as such is 
Svurcd In instances of uncertainty, the in- 
spector should tall) defects of the same type 
unl) once for example, two major dents may 
be caused .by the same circumstances or (hey 
mav have each occurred independent!). Since 
there ma> be no way of knpwing for certain 
which was the case, only one defect should be 
tallied. To cite another example, if a B-unit con- 

' tams two broken crackers which were placed in 
the unit by the same operator, again, only one 
defect should be tallied*^ 

15-6 Recording examination based on num- 
ber of defective units involving AQLsr expressed 
as percent defective (^r D). Since the acceptability 
of (he lot in this case is based on the number 
C)f defeciiNc units rather than the number of 
defects, It IS important that units containing more 
than one defect be counted only once foe each 
class of defects found. To assist the inspector in 
counting the actual number of units which are 
defective, adapt the following procedure; 

a The instructions of paragraphs 15-4 and 
1 5-5 "apply as to defects within *a sample unit. 

b. When AQLs are expressed separately for 
each class of defects (that is, when there are 
separate AOLs for majors, for minors, or for 
Major A*5 and Major B's). the first defect of 
each class should^ receive a tally thereafter, 
defects of the same class in the same unit should 
each receive a tally "0." to indicate that they arc 
not to be included in the final summations. 

c When AQLs arc expressed in terms of one 
class of detects, only one defect, the one which 
IS most serious, should be tallied as a for 
any given unit. 

15-7 Upon completion of the examination, 
only defects mdicatcd by **1" arc to be counted 
in determming the acceptability of the lot. An 
explanation of lallymg defects under these two 
systems is ncludcd in DPSC Manual 4155.18, 



Subsistence Sampling Plans and Subsection 208 J, 
DPSC Manual 4155,5 (SIM), 

15-8. Qualify History Record (DD Form 745 
or Other Suitable Local Form). When contracts 
cite MIL-STD-105, your supervisor* may require 
the maintenance of a Quality History Record. It 
IS kepi within the inspection, office to provide you 
;ind your su|Krvisor with .i rc.id) ancf easy refer- 
ence -iiir any mfurmuiion rdativc lo liic quality 
ol a specitic product at a particular contractor's 
estab'lishmon'.. Separate quality history records 
arc mainMiin/ed on eacfhprquuct a plant produces. 
For example, let us asstmic Bunk and Company, 
Omaha, Nebraska, produces frankfurters, bacon, 
and canned hams for ih6^ Government. In this 
inslancc. it will be necessar) to maintain three 
quallt) history records — one for each product. 

15-9, Before proceeding further with our dis- 
cussion. It is important that you realize the quality 
hKior> record is maintained fo^a product, not a 
contract. Vou may have many contract numbers 
recorded on a single QHR Form, but you should 
nev^r have more than one product listed. 

15-10. The QHR should be maintained on a 
)ot-by-Iot basis. As an example, after you have 
completed the inspection of a lot and recorded 
your findings, take the appropriate QHR from 
your files and transfer the required data onto it. 
Over a pchod of time, this form furnishes you 
with <i running record of your inspection results, 
or a quality history. Jt also aids you in the man- 
agement of switching procedures. Since it is a 
history of ins^.eclion results, certain other infor- ^ 
mation is recorded 6n the form* For example, if 
a product had been accepted by applicatiqn of a 
O allowance, you should indicate this in the Re- 
marks column. Certain information relative to 
Government verification of contractor inspection 
js also recorded on the form. 

15-1 1. The procedure for filling out the QHR 
as a result of Government acceptance inspection 
by attributes can be found in subsection 216.2 
of the DPSC manual. 

15-12. Process Average, Process average, some- 
times referred to as estimated process average, 
IS the average nunrrbcr of defects per hundred 
units of defectives \pf a product found at the 
time of original inspection. This includes both 
accepted and rejccttfi lots, but not reworked 
lots. Each class of cM^cts (Major, Minor, etc.) 
IS computed sepa^wely. The prim aiy— purpose 
of the proqess average is to estimate the avenge 
quality of a contractor's product based on ni&s, 
tjuality history. This becomes a permanent part 
of his performance record. Although a process 
average can be computed any time, we will com- 
pute and use it to determine comparability when 
verification inspection is used. A separate process 



average is computed for each AQL and is ex- 
pressed in either defects per hundred units , 
(DHU) or percent defective (%D). It is derived 
by multiplying the total number of defects or 
defectives in the original samples by 100, and 
dividing this by the total sample units ih, the 
original samples. 

sum of defects found x 100 dhu 
sUm1>f the sample units 

^ = process a ve r ag e ( dh u^ 

sum of^ defectives found v 100 
sum of the sample units 

= PROCESS A VERAGp f^cD) 

15-13. Rules w remember. The following, are 
rules to remember in computing process averages 
(rounding off). Always calculate (carry out) final 
process average three places beyond the decimal 
point, unless the third place is a 5, then calculate 
four places past the decimal. If the third number 
following the* decimal point is a 1, 2, 3, or 4, 
drop (cancel) it. ' ^ 

Examples: 1.821 =r 1.82; L.822 1.82; 
1.823 = 1,82; 1.824 = 1.82. 

15-14, If the third number following the dec- 
imal point is a 6, 7, 8, or 9/ raise the second, 
number following the decimal point one number 
and drop the third number. 



Examples: 1;826 
1.828 



L83: 1.827 = 1.83; 
1.83; 1.829 - 1.83. 

15-15. When the third and fourth digits follow- 
ing the decimal point are 5 and 0 respectively, 
(hen one is added to the second digit only if it 
is an odd number For example, K8150 rounds 
to 1.82, 

Examples: 1.8150 = 182, 1,8350 ^ 1.84; 

1.8550 = 1 86; 1 8750 - 1 88; 
1.8950 = 1.90- 

15-16 If the third and fourth numbers follow- 
ing the decimal point are 5 and 0, and an e^en 
number precedes the 5, drop the 5 and 0, 

Examples: 1.8250 1,82; 1.8450 = L84; 

1.8650 = 1.86; L8850 = 1.88; 
I 1050 = 1.10. 

15-17. If, on the other hand, the third num- 
^ bcr following the decimal point is a 5, and the 
fourth number is any number other than a zero, 
drop both and raise the second number follow- 
ing the decimal one number. 

Examplev 18251 = 18. 18354 - 184, 

1 8258 ^ 1.83 
15-18 A separate process average is com- 



puted for each AOL. The following is an ex- 
ample of computing the process average; 
Substituting in the process average formula, we 



have: 














AQL 4 0 








Sitmhcr 


Size 






. 1 


450 


25 






450 


to 


15 




450 


10 


15 


„. . . 4. , 


450- 


10 • . , 


15 


5 


450 


13 


\5 


6 


450 


I i 


15^ 


7 


450 


7 ' 


15 


8 


450 


4 \ 


1 3 


9 


450 


0 


15 


10 


450 


0 


0 


TOTAU 


4500 


82 


i45 


Substituting 


'in the 


procesv average 


formula^ w( 


have* 









c 



82 V 100 , ^ (J5 X 100 

82 X 109 = 8200 4500 = 1.82 PA: 145 X 
= 14500 -r- 4500 = } 22 




\5'\9, Exercise: Complete the followirjg^ ex- 
ercises by computing the process averap^PAs). 
If you do not arrive at . the correct solution on 
your first attempt, review the formula and the 
rules, and keep trying. \ou may want to make 
up some practice problems of your own. Once 
you have mastered process averages, you are 
ready to proceed. 







AQL / 5 


AQL 6 5 


Lot 


Sampif 


Miliar 






Site 




OfffCti 


1 


325 


5 


8 


2 


325 


3 


15 


3 


325 


10 


7 


4 


325 


0 . 


12 


5 


325 


6 


0 


CORRECT PROCESS AVERAGES ARE 






M3L)0T Defects 


Miner Delects 






PA ^ 148 


PA .-r : 58 






AQL 0 25 


'\QL 0 65 


Lot 


Sain pi 


Maftn 


Minor 


Sntnhcr 


Site 




Dviats 


I 


400 


20 


15 




400 


15 


10 


3 


400 


25 


19 


4 


400 


27 


21 




400 


30 


14 


6 


400 


13 


8 




400 




1 


8 


400 


21 


16 


9 


4Qa 


7 


4 


ID 


400 


1 1 


5 



CORRECT PROCESS 



WFRAGES ARE 
Vlajor Dcfecis Minor Dcfecu 



PA = 4 1 8 



PA - 



\ 



40 



33 
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tions from which they were extracted. These tables are 
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ing this course of study have been included. Numbering 
them in this fashion makes it easier for you to reference 
them in their respective publications. . Tables I through ' 
IV and |, VIII were extracted from MIL-STD- 105, Sampling 
Proceciures an.d Tables for Inspection by Attributes. - K, 

Tables A and B were extracted from the Defense Pjerson- 
ne] Support Center (DPSC) Subsistence Inspection Manual. 
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TABLE I — Sample size code letters 



- 

Lot 


or batch 


size 




Special 


inspection 


levels 




General inspection 


irvels 


S-1 


s.2 , 


/ 


S-3 


S-4 


1 


II 


III 


2 


' 

to 


8 


A 


A 






A 


A 


A 


A 


B 


9 


to 




A 


A 






A 


A 


A 

A 


l> 


C 


16 


to 


25 


A 


A • 






B 


D 








26. 


to 


50 


A 








B 


C 


C 


D 


E 


51 


to' 


90 


B 


B 






C 


c' 


L. 


r. 


F 


91 


to 


150 


B . 


B 






C 


D 


n 
u 


r 


G 


151 


1 

to 


280 


B 


C 






D 


E 


E 


G 


H 


281 


to 


500 • 


B 


C 






D 


E 


F 


M 


J 


.501 


^o 


1200 


C 


c 






E 


P 


. " G 


J 


K 


1201 


to 


3200 




D 






E 


G 


|{ 


K 


L . 


3201 


lo 


10000 


. c 


U 






F 


G 


J 


L 




10001 


to 


35000 


c 


D 






F ^ 


11 


K 


M 


N 


35001 


to 


150000 


D 


E 






G 


J 


L 


N 


P 


150001 


to 


500000 


D 


. E 






G 


J 


M 


P 


Q 


500001 


and 


over 


D 


E 






\\ 


K 


N 


Q 


W 
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( 

i) 
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i, 
M 
J 

K 
I 

fl 

N 
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lAlilli ll'A—Shigle Siimplhfg pUfis for uoinml hispiextiopi (Master iable) 



H 
I \ 

w 
I 

M 

11; 
><jw 



Ki i,t\A*\*\r OurflMy l.i'trU (HUftHjl iM*^»<'» ll«»nl 



U 1 

li 



N I 



\ J 



1 2 



^1. 

U 1 

I J 
1 \ 



u t 



u 1 



I 



2 .1 



0 :5 



\C lir At I). 



0 I 



1 I 

2 > 

) • 



lU It 



U I 



<> 



) 4 

7 1} 

10 n 

14 1) 











i 


\ 


I 


i 


} 


') 


6 




7 


ll 


)U 


)0 


li 


It 


14 


l> 


il 



0 I 



I S 



0 I 



i tt 

7 it 
10 I] 



U 1) 



rj I 



I t 



7 H 
to 11 
It \> 



0 I 



6S 



Ar Mr 



o 

I ^ 

J I 



\ \ 

7 B 



lull 

14 



U I 



\ 4 



^ 6 
7 H 
10 I 



It I 



il 



J 4 

5 6 



7 H 

10 1) 

11 I 



\, It. 



\ 2 
2 J 



) 4 

J 6 

7 Q 



to II 
14 13 

1\ 2. 

> 



1 2 

2 3 

3 4 



7 H 
10 II 



11 IS 



Ki II. 



65 



\ 4 

5 6 
7 B 



10 II 
14 I) 
21 22 



V tir 



5 6 
7 U 
to 11 



11 15 

:i 22 



ISU 



Af Mr 



7 a 

10 II 
It l^i 



21 22 



250 



Ar \U 



Ai 11" 



10 II 
14 15 
21 22 



iU JI 
44 I') 



4<I0 



30 JI 



44 iS 



650 



\. Mr 



Ui 11 
14 4S 



I 



I>iii0 



V lU 



to JI 
44 4S 
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FABLIi ll'B — Shtgle Sitmplifig plans i or tightefted inspection (Master table) 



0 UIO 



OOlS 



0 10 



0 »5 



0 25 



G t& 



to IS 2 5 4 0 6 5 10 



40 



lOtl 



400 



1000 



Ar 



Ar II. 



Ar Mr 



Ar He 



Ar \\i 



Ar lU 



Ai tif 



Ar nr 



4 



Ac Mr 



Ar fif 



Ar llr 



Ac Mr 



n 
I ) 

20 

I' 
'»0 

00 

\7> 

ir» 

H ,0 



1 



0 I 



0 I 



0 I 



U I 



4 



0 i 



o 

I 2 



4 



n I 



1 ^ 

2 I 
1 « 

R 9 

P M 



) ; 

2 \ 

t « 

0 9 

t; ! f 

in 19 



-a 



7 \ 
\ i 

n 9 

)»» 19 

it" 



I 2 



II 9 

)n 19 
O 



4 



il 



-0- 

0 I 

Jl 

1 2 

2 J 



J 7 
2 I 



2 I 



2 3 

3 4 



: 3 

J 4 

S 6 



J 4 

5 A 
n 9 



5 6 
Q 9 
12 13 



2 1 

3 4 



n 9 

M 13 
10 19 



) 4 

5 A 
0 9 



M n 

10 I" 



5 f» 
G 9 



8 9 

i: ij 

10 19 



12 13 
18 19 
27*20 



16 19 
27 20 
41 42 



11 28 
41 42 



1 2 

2 I 

3 4 



2 1 

3 4 

5 6 



3 4 

J 6 

H 9 



5 6 
fl 9 
12 II 



n 9 



0 9 
in 1 9 



17 I I 

In 19 



in 19 



n 9 

12 13 

IR 19 

o 



I? \\ 

10 19 



10 19 

o 



in 19 
O 



10 19 

27 20 



7 20 
41 42 



41 42 



47 



43 
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I ABLE II 'C~ Single sampling plofis for reduced inspection (Master table) 











cod* 








A 


2 


H 


2 


C 


2 


I) 




t 


5 


r 


I 


c 


U 


M 


20 


1 


32 


K 


SO 


J 


SO 


If 




N 










itfi 


H 





A)cc«^akl« OmIUt L«««U Owi«ceil iMfMKikMlt 



0 010 



OOlS 



Ac IW Ac fU 



0 I 



oozs 



0 040 



Ac ru 



0 2 



0.0I& 



Ac ru 



A. 



0 7 

) i 



a 10 



Ac fU 



0 2 
t 3 

1 4 

2 S 



a IS 



Ac Ik 



O 

0 1 



0 2 



1 4 

2 S 



025 



Ac fW 



0 1 



0 2 

1 3 



1 4 

2 S 



o!io 



Ac fU 



0 I 



0 2 
t 3 

1 4 



2 S 

3 i 



7 10 



0.<6 



Ac fU 



o 

0 I 



1> 

0 2 



1 3 

t 4 

2 S 



3 * 
S • 

7 10 



10 I) 



1.0 



Ac lU Ac lU Ac fU Ac n« Ac lU Ac Re Ac fU 



o 

0 I 



0 2 

1 3 



1 4 

2 S 
J 6 



5 I 

7 to 
10 13 



IS 



0 1 



0 2 

1 3 
1 4 



2 S 

3 < 
S I 



7 10 

10 1^ 



2S 



4 



0 1 



0 2 



i 3 

1 4 



3 ft 
S I 

7 10 



10 13 



4.0 



0 1 



0 2 
\ 3 



1 4 

2 ) 

3 4 



S I 

1 to 

10 13 



6^ 



0 1 



0 2 

1 3 
I 4 



2 S 

3 ft 
5 I 



7 10 
10 13 



10 



1 3 

1 4 

2 S 



3 4 
S I 

7 10 



10 13 



0 2 

1 3 



1 4 

2 S 

3 $ 



S I 

7 10 
10 13 



Ac fU 



1 2 
1 3 
1 4 



2 ^ 

3 4 
S • 



7 10 

10 r3 



40 



Ac lt« 



Ac fU 



2 3 
2 4 

2 S 



3 4 
S • 

7 10 



10 13 



ft5 



3 4 
3 S 
3 4 



S • 

7 10 
10 U 



100 



Ac n« 



S 4 
S 4 

s • 



7 10 
10 13 



ISO 



Ac n« 



Ac Ik 



7 • 
7 • 

7 10 



10 13 
14 17 



2S0 



10 11 
10 II 
10 U 



14 17 
21 24 



Ac lU 



14 IS 
14 U 
U IT 



a 22 
11 22 
21 24 



21 24 



450 



Ac R* 



1000 



Ac lU 



JO 31 
10 31 



A4: 

t 



(( tim f i t^mmtf momJbmt b*«» *tc*««W^. bul iW r»)*f Up« sw^wr ^k* «ul b«»« nrM-bcd, scccpl tk« lot, r«l««l«t« «or«4l tsafecUo* lO 1 4) 
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TABLE III 'A — Double sampling plans for normal inspection (Master table) 



\ 



I- »r«4 



IIS 



jUO 



1750 
1750 



5 

10 



7& 



JO 
10 



13 



SO 
100 



lAO 



1» 



lis 

6JU 



>oo 



•00 

(too 



IZSO 
2300 



4rc«^^ U^iir tv«t^ l««>««l 



O 



43. 



0 7 

1 2 



OOtt 



Ar lU 



tr 



0 2 

1 2 



0 j 
J 4 



I I 
< S 



7 S 

6 7 




0 3 

1 7 



0 1 



I < 
4 S 



J r 



tr 



tr-a 



17 ( 



0 7 

1 7 



0 J 

1 < 



2 J 
* 7 



J 7 



5 ? 

17 M 



7 II 



tr 



tr 41 



0 3 
7 < 



5 9 
17 I J 



7 II 
It 19 



II IM 
7* ?7 



4}. 



0 7 

1 2 



II 14 
7» 77 



tr 



tr 



I I 



I 

4 S 



I 5 
4 7 



3 7 
• 9 



5 9 
17 1) 



7 II 
It 19 



II U 
2ft 77 



ir 



II u 
2* 27 



tr 



II 14 
74 77 



tr 



0 2 

1 2 



0 J 
J 4 



I 4 
4 5 



2 5 
4 7 



J 7 
• 9 



5 9 

12 U 



7 II 
It 19 



II 14 

» 77 



1 



0 7 

1 a 



0 J 

J 4 



I 4 
4 S 



2 S 
4 7 



J 7 
t 9 



% 9 

12 13 



7 II 
It 19 



II 16 
76 77 



0 3 
4 



II 16 
76 77 



II 

2ft 77 



I « 
« S 



7 S 
6 7 



3 7 
a 9 



5 9 
17 13 



7 II 
II 19 



II 16 
76 77 



2 S 
6 7 



3 , 7 
I 9 



S 9 
1? 13 



7 II 
II 19 



II 16 

7a 77 



1T 



3 7 
8, » 



S 9 

1:1 13 



1 II 
It 19 



II 16 

76 V 



& 9 

17 U 



r It 

II 19 



II 16 
26 77 



17 Z? 
37 M 



I II 

II 19 



II 16 
74 77 



17 22 
37 30 



73 31 
56 S7 



It\l4 

26 177 



17 27 
37 31 



2S 31 
S4 57 



450 



17 33 
37 31 



2S 31 
S4 1^7 



Ac lU 



Jl 
57 



II 



51 



TABLE lll'B — Double sampling plans for tigbtetted inspection (Master table) 



•ttm 



•1m ^ 



\€ llr 



Ac 



lit U iU he ft* 



4& 



100 



150 



2Vi 



lOOU 



Wro«d 



Fir»i 



SO 



10 

140 



IS 



2S0 



200 
200 



200 
<00 



IIS 



31S 

&)0 



MX) 

S<JO 



soo 

1000 



•00 
•00 



•00 
1*00 



12^ 
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TABLE lll-C — Double sampfing plans for reduced inspection (Master table) 



Iftlrf 



1. 



4i 



Fir ft 
Secowrl 



Ftrti 



Ftrti 

Second 



Fiftt 



Fifsi 

Second 



Flr« - 
S»c«»»»d 



Fir SI 
Second 



Fiffi 



F trill 
.Vcoitd 



Firil 
Second 



32 



125 
125 



200 
200 



JIS 
)1S 



SOO 

soo 



Cwiiu- 
•if 



32 
64 



160 



I2S 
250 



200 
400 



JIS 
630 



566 
1000 



Arrr^abir 0^*1^*7 L'*'l» (reduced inapenioo) 



t 



0.010 



Ac Ke 



IT 



0.015 



Ac lit 



0,025 



Ac Rt 



0 2 
0 2 



O.OtO 



Ac }\t Ac lie Ac He 



0 2 
0 2 



0 3 
0 4 



0.065 



0 J 
0 4 



0' 4 

I s 



0 2 
0 1 



0 3 
0 4 



0 4 

1 S 



0 I 
3 6 



0.1 5 



Ac Re 



1?^ 



0 2 
0 2 



0 3 
0 4 



0 4 

1 5 



0 4 

3 6 



I -5 
4 7 



Ac Me Ac Rr 



0 2 
0 Z 



0 3 
0 4 



0 4 

1 5 



0 4 

3 6 



I 5 
4 7 



2 7 
6 9 



ITS 



0 2 
0 2 



0 3 
0 4 



0 4 

1 S 



Ac Mr 



0 2 
0 2 



0 3 
0 4 



0 4 

1 5 



0 4 

3 6 



1?* 



0*^ 
0 2 



0 3 
0 4 



0 4 

1 S 



0 4 

3 6 



I S 
4 7 




1.5 



Ac He Ac Me 



0 3 
0 4 



0 4 

1 5 



0 4 

3 6 



1 S 
4 7 



7 

6 9 



2.5 



ITS 



0 2 
0 2 



0 3 
0 4 



0 4 

1 S 



I 5 
4 7 



2 7 
6 9 



3 I 

8 12 



S to 

12 16 



Ac Ml 



0 2 
0 2 



0 J 
0 4 



0 4 

3 6 



I 5 
4 7 



: 7 

6 9 



J I 

B 12 



5 10 
12 16 



Ac Mr 



0 2 
0 2 



0 3 
0 4 



0 4 
3 6 



1 5 
4 7 



2 7 
6 9 



3 8 
B 12 



S 10 
12 16 



Ac Me 



it" S 
0 4 



0 4 

t 5 



.0 4 
3 6 



4 7 



2 7 
6 9 



3 I 

B 12 



S 10 

I 2 16 



I • 



0 4 

1 s 



0 4 

3 6 



1 S 
4 7 



2 T 
6 9 



3 I 

B 12 



S 10 
i: 16 



0 4 

3 6 



I 5 
I 7 



2 7 
6 9 



3 I 

8 12 



5 10 
12 16 



Ac Me Ar Me .Ac He 



1 5 
4 7 



2 7 
6 9 



3 B 
8 12 



2 7 
6 9 



3 I 

B 12 



S 10 
12 16 



3 6 
8 12 



3 10 

i: f 16 



Ac Re 



5 10 
12 16 



7 12 
IB 22 



Ac R« 



7 12 
IB 22 



11 17 
26 30 



11 IT 
26 30 



1000 



Ar Hr 



Ac H4 



TO 

is 

O CD 

O m 



5o 



U«r firtl RimpUni plan below armw. U tamplr atxr e<{U«Li or ricrr<),<i lot nr btlrh .lire, dn 100 |>«>rceill inii|»^<'tiofi. 

Ut« firat ■■mpling ptsa above •rrow/' , ^ ■ ^ >. . - 

Acceptance fivmber. 

H«|ecl{nii nvmber, " > 

Um cnrtvapondinf tinglt aampltng filaii (or allemaiively, utC double t*>n|>ltn(t pi'n below' wKrn avattable.) ■ * . 

If.^afier lb* tmexmi aawplt^lbc aceeptanct Mambef baa been eiceetled, but the rfjefiloa ntimbrr haa i»o» bfen n»afhrd« accept the lot, but rvioaiait fionnai inapeciion (act 10. 1 A). 



51 



TABLE IV- A-^ Multiple sampling plans for normal inspection (Master table) 
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I ABU: IV' A — Multiple sampling plans for* normal inspection (Master iablf) 

(Continued) ' 
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r^BIE IV'B—Multipl€ uunpling plans {or tigbtettod hupectioa (Master table) 
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TABLE IV'B — Mfdtiple sampling plans jar tightened inspection (Master table) 

(Continued) 



OS 

11 

m Jr. 



fthi 



fifth 



in 
in 

m 
in 
i/s 



JOT 
200 
ZOO 

too 

700 
700 
700 



JIS 
IIS 

i\i 

IIS 



SOO 

300 
SCO 
SOO 

soo 

SOO 

w 



too 
too 
toe 
too 

•00 

too 
too 



n 

m 

in 



so 

100 

iy> 

xo 
oo 

¥00 
JSC 



to 

t«0 
740 

no 
wo 
«to 



m 

ISO 

in 

JUO 

in 

no 
»n 



100 

too 

600 
BO 
1000 
1700 
1^00 



IIS 

uo 

MS 

i2U 
IS/5 
ItW 



500 
1000 
l?« 
700D 
7500 
1000 



too 

ifiOO 
7<00 
J70O 

tooo 
(too 



i 
I 
J 
s 
; 

f 10 



7 ; 

t It 

9 17 

1/ M 

l« IS 



0 « 
J 

1 \J 
10 IS 

u it 

It JO 

7\ 72 



• I 

• 7 
t 7 
t 1 

t 

7^3 



7 
J 

« t 



0 

* f 

« II 

f 17 

1/ 14 

M IS 



0 • 

/ 17 

10 IS 

14 ir 

It 7C) 

71 a 



I s 

I t 
1 

S I 

7 f 

f W 



V 12 
17 14 



I I 

* II 

II 17 

It Tl 

27 

n 7^ 



f 1 

• 1 
I « 
I s 
J • 
« » 

• r 



t s 

7 ( 
1 I 
S t 
I » 
f It 



7 7 

« 9 

f 12 

U IS 



• 

i 

r ii 

19 IS 

U 17 

It » 

71 n 



I • 

t 17 

It 17 

ti Q 

c n 

r? 79 



1 s 
1 • 

1 f 

s • 

I 9 
9 11 



• « 

» I 

« 9 

• It 
9 11 
II It 
II IS 



1 9 

I 11 

l« IS 

11 17 
It 

n 9 



• i 

1 7 

« 9 

• It 
9 II 
II U 
14 IS 



• • 

1 9 

7 » 

It IS 

It II 

It m 

n n 



I t 

• II 

II If 
It n 

tt s 

n 19 

37 H 



f • 

1 V 

I It 

If IS 

It II 

U 29 

n D 



I • 

• 17 

II II 
It o 

n 8 

V 19 

XT n 



I • 

t 17 

II II 
It tl 

a s 

V 79 

33 13 



«• M tMa^ tit* r^»mU m «trfHt M •» W^Wk Ait*, 100 f» w i« t<»^ 



G3 



- Mm t»-r»tM H*- 

It* " )|»|^ti<M 



C4 



ERIC 



nri 



I ABLE IV'C — Multiple saktpling plans for reduced inspeciion (Master table) 
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lAHlJl IV -C — Multiple sam^lipig plans for rcdtdced mspection (Master table) 

(Continued) 
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TABLE A. ALLOWANCES FOR PROCESvS AVERAGE COMPARISON LIMITS 



Number of Sample 
Units Included 
in Estimated 
Process Average 



13-18 
19-24 
25-34 



QUALi rr AS5URANCIZ RI-PRIISKN I A I IVK'S PROCilSS AVERAGE (QAkPA) RANGHS 



0.0 0.056 0.109 0.165 0.221' 0.280 0.361 0.440 0.601 0,700 0.91 1.10^ 
to to to to to lo to to to to to to 

0.055 0.108 0.164 0.220 0.279 0.360 0.439 0.600 0. 699 0. 900 1.09 1.35 



1. 36 
to 

1. 64 



1. 65 
to 

2. 20 



5. 81 



35-49 
50-74 
75-99 
100-124 



125-149 
1 50-199 
200-249 
250-299 



1. 334 
1. 000 



2. 301 



4.911 4.66 
2. 901 2. 91 1 2. 66 
2. 1 01 2. 91 1 2. 66 



6. 94 
4. 37 
3. 70 
3, 37 



0. 800 
0. 750 
0. 500 
0. 400 



f 1 . 56'2 

1.141 1. 062 
0.841 0.762 



1 . 801 
1. 401 
1 . 401 
1 . 001 



4. 701 
1. 500 
1. 301 
1. 301 



1. 501 
1. 767 
1. 601 
I. 401 



2. 1 1 1 2. 66 

2.244 2.66 

1.911 2. 16 

1.511 1.86 



2. 87 

3. 03 
2. 37 
1, 97 



6. 38 
5. 81 
4. 47 
3. 81 



3, 41 
2. 60 
2. 81 
2. 21 



300-349 
350-399 
400-449 
450-549 



0. 334 
0. 2 87 
0. 250 
0.^223 



0. 503 



0. 531 
0. 447 



0. 722 
0. 579 
0. 581 
0. 610 



0. 641 
0. 783' 
0. 641 
0. 752 



0. 895 
0. 7 04 
0. 812' 
0. 673 



1 . 067 
0. 829 
0. 901 
0. 956 



0. 969 
■0. 960 
0. 801 
6. 857 



1. 101 
1. 101 
U 101 
1. 101 



1. 244 1. 66 

1. 196 1.41 

1. 16i 1.16 

1.133 1. 32 



1, 70 
1. 51 
1 . 37 
1. 48 



2. 14 
1. 81 
1 . 56 
1. 81 



550-649 
650-749 
750-899 
900-1099 



0. 183 
p. 3 09 
0. 267 

0.223 0.225 



JO. 382 
0. 299 
0. 370 
0. 281 



0. 508^ 
0. 550* 
0. 447 
0. 336 



0. 449 
0.*491 
0. 388 
0. 388 



0. 550 
0. 564 
0. 441 
0. 529 



0. 652 
0. 638 
0. 628 
0. 561 



0. 673 
0. 631 
0. 601 
0. 623 



0. 7 56 
0. 686 
0. 769 
0. 746 



0. 919 
0. 793 
0. 834 
0. 767 



1.092 1.20 

0. 91 1 1. 12 

0.911 1.06 

0.911 0.77 



1. 27 
1.13 
0. 93 
0. 87 



1. 62 
1. 16 
1/08 
0. 98 



1 100-12g| 

1300-1499 
1 500-1699 
1700-1899 
1900-2249 



0.183 0.256 0.291 0.417 0.358 0.459^ 0.471 0.582 0.574 0.737 0.627 0,70 

0.232 0.200* 0.221 0.319 0.337 0.333 0.408 0.477 0,532 0.524 0.576 0.64 

0. 200 0. 190 0, 236 0. 313 0. 322 0. 374 0. 361 0. 401 0. 431 0. 488 0. 536 0. 60 

0.176 0.186 0.189 0.507 0.251 0.278 0.364 0.401 0.405 0.458 0.504 0.56 

0.1 58 0.1 55 0.205 0.254 0.300 0.325 0.351 0.453 0.383 0.433 0.477 0.53 

Comparability is established only if /contractor' s process average is zero. 



0. 77 
0. 71 
0. 66 
0, 62 
0. 59 



0. 89 
0. 82 
0. 76 
0. 72 
0. 67 
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TABLE A, ALLOWANCES FOR PROCESS AVERAGE COMPARISON LIMITS (continue 
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21 


42 


49 




60. 1 


62. 


0 


47 


78 


87 




125 1 


130. 0 


1 08 


152 


16Y 


1 0. 1 


10. 6 


4 


IB 


21 




31. 1 


32. 


0 


22 


43 


50 




62. 1 


64. 


0 


49 


60 


69 




130, 1 


135. 0 


1 12 


1 58 


17^1 


10. 7 


11.3 


5 


)B 


ZZ 




32. 1 


33. 


0 


23 


44 


51 




64. 1 


66. 


0 


51 


82 


9) 




13 5. 1 


140. 0 


116 


163 


176 


11.4 


it c 


5 


19 


23 




33. 1 


34. 


0 


24 


45 


52 




66. 1 


68. 


0 


51 


84 


94 




140. 1 


145. 0 


122 


168 


182 


\t, 1 


U 7 


6 


20 


24 




34, 1 


35. 


0 


25 


46 


54 




66. 1 


70, 


0 


55 


86 


96 




145. 1 


150. 0. 


12.7 


174 


188 


12. 6 


1 3. 4 


6 


20 


25 




35. 1 


36. 


0 


25 


48 


35 




70. 1 


72. 


0 


57 


89 


98 















^LVV^L - Lower Warning Limit 
U WL - Upper Warning Limit ' 
"UCL - Upp«r Control Limit 

£!ND - Expected Number of Defects ^ 

END s Contractor'* Procept Ayerage x Number of Sample Units in Verification Examination 

I 00 



17 



90850 01 21 
WORKBOOK 



The Veiennary Airman, Administration, and Principles of 
Statistical Procedures 



<i>KG> 







This workbook places the ipatcrials you need where you need ihem while you 
are studying, In it, you will find the Chapter Review Exercises and their answers, 
and the Volume Review Exercise, You can easily compare textual references 
with chapter exercise items without flipping pages back and forth in your text. 
You will not misplace any one of these essential study materials, You will have 
a single reference pamphlet in the proper sciquence for learning. 

These devices in your workbook are autoinstructional aids. TTjey take the 
place of the teacher who would be directing your progress if you were in a 
classroom. The workbook puts these self-teachers into one booklet. If you will 
follow the study plan given in **Your Key to Career Development," which is 
in your course packet, you will be leading yourself by easily learned steps to 
mastery of your text 

If you have any questions which you cannot answer by referring to **Your 
Key to Career Development" or your course material, use ECl Form 17, 
Student Request for Assistance," identify yourself and your inquiry fully and 
send it to ECL r-^^ 

Keep the rest of this workbook in your files. Do not return any other part of 
it to ECL 



EXTENSION COURSE INSTITUTE/ 
, , Air University 



TABLE OF CONTENTS 

Study Reference Guide 

Chapter Review Exercises 

Answers For Chapter Review Exercises 

Volume Review Exercise 

ECI Form No. 17 



N 



/ 



'77 



o / 
ERIC / 



! . Use this Guide as a Studv 



iy Aid. Ii^phasi: 



STUDY REFERENCE GUIDE 

asizes all important study areas of.ihis volume. 



2 Use the Guide as you complete the Volume Review Exercise and for Review after Feedback on the 
Results, After each item number on your VR£ is^a three digit number in parenthesis. That number 
corresponds to the Guide Number in ihis Study Reference Guide which shows you where the answer to 
that VRE Item can be found in the text, When answering the items In your VRE, refer to the areas in the 
icsi mdicated by these Guide Numbers The VRE results will be Sent to you on a postcard which will list 
the c^inal VRE items you missed. Go to your VRE booklet and locate the Guide Number for each iterh 
missed Lis^ these Guide Numbers. Then go b^^ck to your textbook and carefully review the areas covered 
by these Guide Numbers. Review the entire VRE again before you take the^cloied-book Course 
Examination. y ■ ' . > 

3 Use the Guide for Follow-up after you complete the Course Examination. TheCE resultswill be sent to 
you on a postcard, which wiJI indicate **Satisfactory" or "Unsatisfactory" completion. The card will list 
Guide A'unibers relating to the questions rrussed. Locate the numbers in the Guide and draw a Jine under 
the Guide Number, topic, and reference. Review these areas tq insure your mastery of the course* 



Guide 
Number 

Guide Numbers J 00 through tJO 
100 Introduction to The Veterinary Airman 
Career Field, Veterinary Service; pages 1-2 

10) Career Advancement, pages 2—7 

102 Standards of Conduct; pages 7-8 

103 introduction to Administration of the Base 
Veterinary Service, Training—Dual Channel 
OJT, Orienting Newly i^ssiglied- Personnel; 
Evaluating; pages 9- 13 

104 The Role of a Noncommissioned Officer; 
Budget; Supply Requirements; pages 13—18 

105 Publications; pages 18-21 

106 Records Administration; Communication; 
pages 21-27 



Guide ^ 
Number 

107 introduction to inspection by Attributes; 
Terms and Definitions; Sampling 
Techniques; pages 28-37 

108 Records and Reports, pages 37-40 

109 introduction to Government Verification of 
Contractor inspection; Types of Verification 
inspections; Determining Comparability; 
pages 4 i— 46 

1 10 Evaluating the ^Contractor's Examination 
System; Destination i nspection of 
Subsistence Under Origin Conttactor 
inspection with Government Verification; 
Government Verification of 
Contractor-inspected Products not " on 
Attribute inspection; Major Subsistence 
item Verification inspection; pages 47—48 
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CHAPTER 3 

Objective: To be able to define ceriajn terms and properly apply inspection by attributes. To compile 
sample plaris with the aid of certain data and tables and to use the proper procedure in selecting sampldt 
to be examined. ' , f 

L List the four special inspection levels. (13-1) 

2. Define the folJowing: (a) Sample, (b), Sample plan; and (c) Sample size. (13-1) 



3, List the Dteps you must accomplinh to extract ^a 'sample plan, (14-2) 



4, How IS the lot size determined? (14-3) 



5. If inspection levels are not indicated, what level is normally used? (14-4) 



6, When you arc doing destination inspection, what type inspection level should you use? (14-4) 



Sott to undent: To answer exercises 7, 8, 9, and 10, use the ubks in the Pamphlet of Sampling Plan 
Tables to determine the sample size code letters. 



T Lot Size 

to 

(14-5) 



Inspection Level 
S-2 



Code Letter 



8. Lot Size 
150,002 



Inspection Level Code Letter 



i 



9. Lot Size 
75 
(14-5) 



10. Lot Size 
3,202 
(14-5) 



j\ter 



Inspection Level ' o Code Le 
1 



Inspection* Level Code Letter 

III- 




11. What type sampling plan is normally used for new contractors? (14-7) 

i 

12. AJihough double and multiple sampling plans' have certain advantages, why are they rarely used? (14-7) 



J3. What* are the three levels of severity inspection used with sampling plans'' (14-8) 



14 What IS the difference between tightened and normal inspection** (14-^) 



15 Which pljK^^^kcs \i easier to reject poor quality products'* (14-^0 



1(> What type inspection allows, the contractor more defects'' rH^O) 




6] 



no. 

17. If more than one test or examination must be performed, how many sample plans must you extract 



if you have three AQLs? (14.12) 



sampi( 



Note to student: To answer exercises 18. 19. and 20, use the tables located m the Pamphlet of Sampling 
Plan Tables to extract the sample plans. 

18. Given: Lot size-1150. Inspection k\cl--S-4f A0L--^.0; and^evewty oi inspect ion- normal. 
Find Sample size code letter C Sample size , Ac __; ; and 

.(14-13-23) r-^ 



19. Given. Lot size-4S0, Inspection level-II; AQL-6.S» and Severity of inspcciion- tightened. 

"Find, Sample size code letter Sample size _; Ac . and 

Re . (14-13-^23) 



X 



20. Given- Lot size-275, Inspection level-II; AQL~6.5, vSeverity of inspection reduced. ^ 

Find« Sample size code letter ^ ; Sample size * Ac . and 

Re ^,(14-13-^23) ys^^ 



21. You are rei3y to select five samples from a lot of 100 cases which have been prenumberod 001 to 
100 You have let a pencil drop'^bUndly on column 5, line )0 (53660) of (he table of random 
numbers and have decided to read down using the first two digits of each line. What^woiild your 
sample numbers be? (14-25-27) ^ ' ^ 

22. You are doing origin inspection on beef steaks and are about to draw yOur samples. Who should be 
present at this time'' (14-29) 

<^ 

'■( 

23. The samples you want to draw are warehoused in such a manner that you cannot physically reach- 
them. What should you do? (14-29) 



0 24. When you change the seventy of inspeclion^ what is this action called? (14-36) 

V 

I ■ ' 

25. Before' changing the ceventy of inspection from tightened to reduced, or from reduced to tightened. 

what must you do? (14-36) ^ . ^ 
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26 The contractor is operating on norma/ severity of inspection and you have changed the severity to 
tightened inspection because of the rejection of two put of Five consecutive lots. Did you take the 
proper action and why? (14-37) ^ 



27. When a contractor is on tightened inspection, how many lots must pass before he is returned to 
normal inspection? (14-38) 



28. When normal inspection is in effect, can reduced inspection be instituted if ten lots have passed 
production at an unsteady rate? Why? (14-40)* > 



29/ Reduced inspection of a contractor has been instituted wftren a lot is rejected. What must be done? 
(14-41) - ' 



30. What form would you use to record the results of an inspection of a product? (15-1) 



31 What manual would you use as a reference for detail procedures on preparation of DD Form 1714? 
; (15.2) - ^ ' \ • ' ^ 



3^ You have Just finished an inspection during which your work copy of DD Form 1714 became very 
blood-smeaied. What would you do? (15-3) 



33. During an inspection yoix find a defect which is a health hazard. Where should your report of. this 
inspection be made? (15-4) - ^ 



34. List two serious defects which are health hazards. (15-4) 



35. If a B-unit ^contains twti broken crackers which were placed in the unit by the same operator, how 
many defects jvould you record? (15-5) " ^ 

36. When your exafnination is based on t fie number of'^defechve units invoh^g AQLs expressed as percent 
defective,>is the acceptabiUty based on the number of dciTctive units or the number of defects? (15.6) 



12 



83 



37. 



If you are assigned as arf^inspector at Grandy and Company of Omaha, Nebraska, who produces 
bacon, canned hams, and sausage for the Government, how many quality 'history records will you" 
have to prepare? (15-8) 



3$. On what basis are quality history records maintained? (15-10) 



39. Define process average /(1 5» 12) 



40, When five AQLs are involved; how many process averages will you compute? (15' 12) 



Complete exercises 41 and 42 by computing the process averages (PAs). 



41. Lot Number 
1 

. 2 
3 
4 

(15.12-19)< 



Sample Size 

170 
170 
170 

; 170 



Major A Def 
AQL 4.0 



A 



Minor Def 
AQL 2.5 
2 
5 
2 
1 



42. Lot Number 

1 

2 
3. 

> 4 
5 

X15.12-^19)^ 



Sample Size 

215 
215 
215 
215 
215 



Major A Def 
AQL 4.0 
6 
4 
1 

3 

. 2 



Minor D6f 
AQL 2.5 
' 2 
6 
0 
0 
'5. 
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h S-3, and S-4. 
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21, 



8G 



4. 

5. 
6, 
7, 
8. 
9, 
10. 
11. 
12. 
13. 
14, 
15. 
16.^ 
17, 
18. 

19. 

20, 

21. 



(a):Samplc: One or more units of product selected at random to be inspected, (b) Sample plan: A 
designated sample size and its accompanying criteria or requirements for acceptance or rejection. (3) 
Sample size: The total number of units of product in the sample. 

(J) Determine the lot size. 

(2) Obtain the inspection level. 

(3) Determine the sample size code letter. 

(4) Select the type of sampling plan. \ 

(5) Establish t^ie severity of inspection. V 

(6) Obtain the AQL. * 

(7) Determine the sample size and the acceptance a^id rejection number. 

-^^^ " ♦ 

By an agreement between the Government inspector and the vendor. 

Inspection level U is used. ^ 

Level S-3: 

J' ■ ■ • ■ • ^ ■ • ^ ■ ■ : - ... .• .' • • • 

c, ' ' " ■ 

M. 

Single sampling plan. 

Administrative difficulties occur when they are employed in most subsistence contracts. 
Normal, tightened, and reduced. 

The number of defects allowed for tightened inspection are fewer than those for normal inspection 
Tightened. 
Reduced. 

J 



Three. 

Code Letter 
F 

Code Utter 
H 

Code Letter 
G 

1. 53 

2. 70 

• 3. 49 ^ 

4. 88 

5. 48 



Sample Size 
20 

Sample Size 
50 ' 

Sample Size 
13 



Ac 



Ac 



Ac 



Re 



Re 

6 

Re 

5 
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22. The contracior or hjs authorized representative. 

23. Arrange for withdrawal by an employee of the esiablishment under your supervision. 

24. Switching or switching procedures. 

25. Return to normal inspection. 

^.^cs. \S7icn normal inspection if. m effect, tightened inspection shall be instituted when two out of 
five consecutive lots have been rejected. 

27. Fjvc consecutive lots.: 

28^ No, production has to be at a steady rate. 

r 

29, Return to normal inspection. ^ 

!r 

I ■ ^ 

30. t)D Form 1714, Product VeriHcatjon Record. 

3K Defense Fenonhel Support Center Subsistence Inspection Manual, subsection 208.1. 

32. Redo the official copy later, but retain and file the original work copy. 

33. Report it to your supervisor and then to the vendor and the Quality Assurance Element of the 
Procuring DPSC Headquarters. 

34. - Presence of foreign material and vacuum less than 22 mches. 

35. One. 

36. Based on the number of defective units. 

37. Three, one for each item. 

/ 

38. Lot-by-lot basis. 

.39. The average number of defects per hundred units or defectives of a product found at the time of 
the original insp>ection. 

40. Five. 

41. Major A = J. 76 PA; Minor = 1.47 PA, 

42. Major A = 1.49; Minor = 1.21 PA. \ 
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Chapter 3 

4L (107) One hundred times the number of defects contained in any given quantity of a product divided 
\>j the total number of umts of a product inspected is the definition of 

a. attribute inspection. c. computing comparability. 

b, defects per hundred units. d. contractor's process average. 

42. (107) How many special inspection levels are involved in attribute inspection? 

a. Four. Six. 

b. Five, • d. Seven. 

43. (107) In extracting a sample plan, you find that there is no inspection level listed inthe specification. 
You should use 

a-. Inspection level c. Inspecuon level S-3. 

b. Inspection level IL d. Inspection level III. ^ 

44. (107) What level of inspection should you use at destination when inspecting for condition and 
identity? 

a. Inspection level II. c. Inspection level S--:. . 

b. Inspection level III d. Inspection level S-3. ^ 

45. (107) What type sampling plan would you use for a new contractor''" 

a. Smglc sampling plan. Multiple sampling plan. 

b. Double sampling plan. d. Double and multiple sampling plan. 

46. (107) In inspection by attributes, how many levels of severity of inspection are there'' 

a. One. • ' Three. 

b. Two, d. Four, 

■ ' 34 



47. C107) During attribute inspection, you receive a contract containing four AQLs, How many sanpli 
plans should you extract' . 

a. One. c. Thiec. 

b. Two. . d. Four. 

48. (107) In inspecuon by attributes, a sample selection procedire is Itnown as 

a. selective sampling- c. sampling by numbers. 

f. random sampling. d. representative sampling. ^ 

49 (107) Let us assume that you have selected a sample plan on a given lot ofj^^u^L^nd yoi/ now 
■ arf ready to identify, your samples. You also luiow hc-y many units are iR^e lo\. Your ^heju^step 
IS to / 

a pulJ the samples. c. number each unit, " " j 

b. number every other unit. d. number up to 100 units only. - / , 

50. (107) You are about to draw, your samples at origin inspection. Who should be present?^/ 

/ 

a. Contractor, r. - / / 

b. NCOIC, Veterinary Office, / ' - 

c. OAL officer. '/ 

d. Contracting officer. 

51. (107) Inspection by attributes provides us with a method whereby we may change from one severity 
of inspection to another. This changing of seventy is called 

a reaccomplishin^Drocedures. c. changing procedures, 

b. exchanging proceHures. d. switching procedures. 

52. (107) On ongmal inspection, when normal inspection by altr/butes is in effect, tightened inspection 
IS instituted if out of consecutive lots / . 

a. one of four is rejected. c. one of five is rejected, 

b. two of four IS rejected, d. two of five is rejected. 

53. (107) If a contractor is operating on tightened inspection, how many lots must be considered accep 
table before returning to normal inspection? 

a. Thiee, " Five. 

b. Four, ■ \ d. Six. ^ 

54.. (107) Before switching from tightened to reduced inspection or from reduced to tightened, what 
action must be taken first? 




a. Return to regular severity, ' \' c. Return to reduced severity. 

b. Return to normal seventy, ^^-—r^ d. Return to tightened seventy. 
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55. (108) If your DD Form 1714 becomes extremely messy during an inspcction^ou should 

a. reaccomplish the official copy and file your work copy. 

b. r^ccoiiipUsh the official copy and destroy your work Copy: 

c. n<5t reaccomplish the official copy because your work copy is the official cop>*. 

d. reactomplish your work copy after notifying your supervisor and the contractor that you are 
going to do so. 

56. (108) You have found a serious defect resulting in a health hazard and you have reported the inci- 
dent to your supervisor and the vendot. Who else should be informed? 

a. The local health officer. 

b. The local USDA officer. 

c. The contracting officer DPSC. 



/3 



d. Thfl^ Quality Assurance Element of DPSC, ^ 



57. (100 If a B-Umt contains two broken crackers which were placed in the unit by the same operator, 
\iO^ ni?my defects will you record? 

2l Otije. * c. Three, 

b, TyWo. ^ d. Four. 

/ / / • ■ " ■ ■ ■ 

587(108) A separate process average is computed for each 

/ a. lot. c. sample. 

/ b. /)QL. ' . d/sample umt. ^ 

59; (108) In attribute inspection, how many places beyond the decimal point are we required to com- 
pjute process averages if the third plaice is not a five? 

a. Four. c. Two, 

/ b. Three. d. One, 

i 

! 
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V Preface 

■■ • ■ ' . ■/ 

THIS CDC IS DESIGNED to expand your knowledge m all the duties that are 

performed by veterinary specialists throughout the Air Force. You are not performmg 

all the functions discussed in this CDC. Your next assignment may be with a c^ 3 . 

operatiori, with a base veterinary service, or may be restricted to military workmg dogs^ 

Regardless of future assignments, discussions in this CDC will prepare you for the job 

to which yo\i are novi^ss^ned. and for those that you wilt accomplish during your Air >^ 

Force Veterinary career. 

tThis volume Is divided into five chapters. The first, Veterinary Microbiology, 
discusses cells, microorganisms, sterilization, the microscope, collecting and 
submitting specimens for laboratory analyses, as well as some common laboratory 
procedures. The last chapter deab with egg inspections. The preservation, storage, and 
processing of eggS will also be discussed. Located at the end of chapter 3 is a glossary. 

Printed and bound in the back of this volume are foldouts I through 3. Whenever 
you are referred to one df these foldouts in the text, please turn to the back of the • 
Volume and locate the foldout. _ I ^ 

If you have questions on the accuracy or currency of the subject matter of this text, 
or recommendations for its improvement, send them to School of Health Care 
Sciences, MSTVV' 1 14, Sheppard AFB TX 7631 1. 

If you have questions on coA?e enrollment or administration, or on any of ECI's 
instructional aids (Your Key to Career Development, Study Reference Guides, 
Chapter Reviev. Exercises, Volume Review Exercise, and Course Examination), 
consult your education officer, traming officer, or .SCO, as appropriate. If he can t ^ 
answer your questions, send them to ECI, Gunter AFS AL 361 18. preferably on ECI , 
Form 17, Student Request for Assistance. 
This volume is valued at 24 hours'^ts points) 

Material in this volume is technically accurate, adequate, and current as of .August 
1974. 
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MICROBIOLOGY may be derincd4>y analyzing 
the root words from which it is formed— micro 
means "loo small lo be seen by the naked eye"; 
biology is "the study of living things'.'' Thus the 
definition of microbiology is "the study of living 
things too small to be seen with the naked eye."* 

2. There is no need for this text to try to teach you 
all that is known about microbiology because there, 
are hundreds of thousands of microorganisms that^ 
will be of no concern to you as a veterinary 
specialist/There are, however, certain "microbes" 
that you will be directly associated with and it is 
these microorganisms with which we will concern 
ourselves. ^ 

3. When you have completed this chapter, you 
should have a basic understanding of microbiology 
and its relationship to food spoila'ge,. sanitation, and 
the importance of proper sterilization and sterile 
techniques as far as the veterinary service is 
concerned. In addition, you should know the proper 
procedures for preparing and submitting specimens 
to the laboratory, and for performing some of the 
basic laboratory procedures used in food analysis. 

1. Structure of Cells 

1-1. Before you can understand microorganisms, 
you must understand the living cell, the basic unit of 
all living things. Whether an organism be 
microscopic or macroscopic, the smallest living unit 
of the organism is the cell. The smallest 
microorganisms are composed of only one cell, 
and, of course, the largest of the plants and animals 
are made up of many millipns of cells. 

1-2. Structure. In terms of struaure, there is no 
such thing as a typical cell; cells come in many 
shapes and sizes. For example, some cells are too 
small to be seen with a light microscope, while 
others may be inches across. It is not necessary, for 
our purpose, to discuss the anatomy of each of the 
many kinds of cells, nor is it necessary to go into the 
complete anatomy of cells. We will, however, look 
at a few important structures that will enable us to 
better understand how cells function. 

1-3. Protoplasm. Protoplasm is the living 
substance that makes up cells. This word isnH very 
specific because living material is composed of a 
wide variety of intricately/organized substances. 
Protoplasm may best be regarded as a complex 
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' mixture of protein molecules, fat globules, inorganic 
salts, sugars, and amino acids in water. 

I -4. There are two types of protoplasm: 
cytoplasm and nucleoplasm. Cytoplasm lies inside 
the cell membrane but outside the nucleus. 
Nucleoplasm (s the protoplasm within.the nucleus. 

1-5.^ Cell Membrane, The cell menribrane is a 
structure through which materials pass into and out 
of the cell. This membrane, like a strainer, is 
selective; that is, it will allow some materials to pass 
through, but will not allow the passage of others. 
The cell membrane is therefore said .to be 
semipermeable, 

1-6. Cell Wall, Plant cells have a rigid outermost 
layer called a cell wall. This structure, composed 
primarily of cellulose, gives the celh its rigidity. 

1-7. Nucleus, The nucleus is usually the most 
obvious anatomical feature of a cell, standing out as 
a rounded body slightly denser than the 
surrounding cytoplasm. The nucleus contains 
chromatin, a complex material that is ultimately 
responsible for controlling all activity of the cell. 
Another function of the chromatin is carrying the 
inheritance factors of a cell, enabling the cell to pass 
its own special characteristics to its descendants. 

1-8. Vacuoles, Membrane-enclosed, fluid-filled 
spaces called vacuoles are found in many types of 
cells. There are various kinds of vacuoles with a 
corresponding variety of functions. One example is 
the food storage vacuole. Another type, found in 
some one-celled organisms, is responsible for 
expelling excess water from the cell. 

1-9. Plastids, The type of plastids of greatest 
importance to us in our discussion of cells is that 
which stores pigments, such as chlorophyl, used in 
carryingput photosynthesis. Within these plastids, 
energy from the sunlight is trapped and used fo. 
produce food for the cells. 

1-10. Mitochondria. Mitochondria are 
sometimes referred to as the powerhouses of the 
cell. These oval-shaped structures, found 
throughout the cytoplasm, have been shown to be 
the site of the greatest amount of metabolic activity 
within the cell. They break certain organic 
compounds down into carbon dioxide and water, 
releasing energy in the process. 



2. Bacteriology 

2-1. Bacteria. Bacteria are tiny, singie-ceUed 
organisms that .resemble ptanls in that they have a 
rigid ceil wall. Bacteria are unlike plants in that they 
have neither chlorophyl nor organized, well-defined 
nuclei. Since they lack "chlorophyl, and 
subsequently lack photosynthetic/ activity, they 
must absorb food from their environment. The 
chromatin, though not organized into a definite 
nucleus, docs function much the same as chromatin 
in other cells. Figure 1 shows that bacterial cells 
occur in a number of shapes: round, called cocci; 
oval (or elongated into rods), called bacilli; and a 
third group of bacteria are shaped like little coil 
springs and are called spirochetes or spirilla. The 
sha'pe of a particular bacterium is one of the main 
criteria used in its identification. 

2-2. Another major factor in identification is the 
way the cells are arranged, or grouped together. An 
arrangement grouped in clusters like grapes is called 
staphylo. Therefore, rounjl batCeria (cocci) that 
appear in clusters are cirflcd st/phylococci. Some 
cocci arrange theni/clves ymto pairs. Paired 
organisms are calWd diplo, thus the term 
'*diplococci.'' Still anoihc^roup of cocci forms into 
long chains. These organisms arc known as 
streptococci. The bacillus organisms, or rod-shaped 
bacteria, may align themselves into chains or pairs, 
and these are called streptobaciUi or diplobacilli; 
however, these terms' are not often used. The 
spirochetes vary from a loose spiral to a tightly 
coiled spring. They may be short or very long. They 
always appear as individual cells and do not form 
clusters or chains. 

2-3. The pairing, chaining, or clustering of 
bacterial cells is a result of the organism's method of 
reproduction. The cells multiply by a pro^pss called 
binary fission (fission is to split; binary means 
"^two"). One organism splits into two organisms just 
like the parent cell. 

2-4. In addition to different shapes and 
groupings, some bacteria have special structures 
that aid in motility or survival in nature. Many 
bacteria possess an outer coating known as a 
capsule. The capsule may be so thin that it is 
undetectable. Others have a very thick, sticky 
capsule composed of a complex ^ugar-fat-protein 
substance. It is believed that this capsule aids in the 
organism's defense against the while blood cells in 
the body, and possibly some other hazards the cell 
may encounter in nature. To enable them to move, 
about, some of the bacilli have special structures 
called Hagella. A Hagellum is a hairlike appendage 
that whips back and forth and either pulls or pu^es 
the organism about, Some cells have a single 
flagellum on one end. Others have one on each end. 
Still others have several Hagella on one or both 
ends, while still others may be completely covered 



with flagella. The sole purpose of the flagcUa is to 
provide a means of movement. 

2-5. Another of the special structures that 
develop in certain bacteria is the spore. Any lime 
these organisms find themselves in an unfavorable 
environment, they concentrate their protoplasm 
into a little round ball (the spore) and become 
extremely resistant to the unfavorable condition. 
When the spore is formed, you can clearly see the 
rigid cell wall with the little round ball inside. This 
spore formation enables the organism to survive 
conditions that normally destroy bacteria. One 
species. Bacillus anthracis, has been known to live 
for as long as 40 years outside of the animal body, 
and some organisms can withstaml boiling for as 
long as 2 hours. p 

2-6. The Gram Stain. Bacteria, because of their 
small size, ar^ difficult to see «even with a good 
microscope unless they are properly stained. They 
may be staihed with almost any aniline dye, but the 
most common staining reaction used in 
bacteriology is the Gram stain procedure. It is used 
because it differentiates between two major groups 
of bacteria.' Almost all bacteria may be placed in one 
of two groups: Gram-positive or Gram-negative. 
Those organisms that are Gram-positive have a 
substance in their protoplasm known as magnesium 
ribonucleate. The presence of this substance is 
determined by the Gram-staining reaction. The 
organisms are first stained with crystal violet slain, 
which unites with the ribonucleate. Next they are 
placed in an iodine solution. The iodine serves as a 
mordant or fixative that causes the crystal violet 
stain to become fixed to the ribonucleate substance. 
Ethyl alcohol is then flowed over the slide and the 
**unfixed" slain is washed away. Naturally, if the 
ribonucleate substance is not present, all the crystal 
violet stain is washed away. If ribonucleate is 
present, the fixed portion of the stain remains in the 
organism. After the alcohol destaining process, the 
organisms are subjected to a secondary stain which 
is usually safranine red. Any stain will suffice as 
long as it contrasts well with crystal violet. Those 
organisms with the ribonucleate substance are blue 
or violet and are Gram-positive, while those without 
ribonucleate stain red and are Gram-negative. Thus 
the Gram stain procedure not only stains the 
bacterial cell so that it may be seen, but also aids in 
its identification by placing it into one of two major 
categories. 

2-7. Cultivating Bacteria^ II is almost impossible 
to study or identify a single bacterial cell. Therefore, 
we grow or culture bacteria in the laboratory under 
controlled conditions. Bacteria— are cuhured by 
plating them into a nutrient substance at a 
temperature that meets their environmental 
requirements. This substance is called a culture 
medium. It must contain the nutritional 
requirements and proper moisture, and have 
sufficient buffers in it to eliminate some of the waste 
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Figure 1 Morphology of bacteria 



products produced by the bacteria. If all the 
nutritional and environmental requirements arc 
met, the organisms reproduce, some of theni as 
often as every 15 minutes. The organisms continue 
to grow and reproduce as long as the conditions 
remain favorable. If the culture medium is a clear 
liquid, the growth is obvious after a few hours. The 



liquid becomes cloudy. If the medium is a semisolid, 
the organises grow into a visible colony and may 
look like those shown in figure 2. The characteristics 
of the colony arc noted and are major factors used in 
the identification of the organisms. 

2-8. Selective media. We may add certain 
chemicals to culture media that aUow some bacteria 
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Figure 2. Bacterial growth colonies. 



to grow and inhibit the growth of others. One 
chemical addit ive is NaCi (table salt). While some 
organisms grow well in high concentrations of 
NaCL others cannot grow at alL This isalsoa faaor 
in an organism's identification. These chemical 
additives are called inhibitors. When they are added 
to a culture medium* the medium is called an 
inhibitory medium or a selective medium — meaning 
that it will sustain the growth of only select 
organisms. 

2-9. Differential media. Other media contain 
chemicals that cause the bacteria lo produce specific 
colors in the media or in the colony itself. These are 
known as differential media. Media production has 
become so well developed, is so selective, and so 
. .differentiating that most pathogenic bacteria can be 
placed m specific groups and some can be 
completely identified by the use of culiure'media 
and the Gram stain alone. 

2-10. Environmental Requirements. We can 
expect to find almost as many different 
environmental requirements as there are different 
kinds of bacteria. A particular bacterium, in order 
tcy^^reVoduce or grow, must have the proper 
tamperaiure, nutritional requirements, moisture, 
aiid fyw. To all of these we must add the oxygen 
rlqui/emcnis. We will discuss these environmental 
rgpiu/rements in general, without. being concerned 
s^Apot specific organisms. We will, however, show 
'Hiow these faaors relate to the problems of food 
spoilage and food establishment sanitation. 

2-11 Temperature, Temperature is a very critical 
requirement for bacteria, so much so that they are 
classified according to their optimum growth 
temperatures. The classifications of bacteria 
according to'their temperature requirements are: 

a Psychrophilic — Cold-ioving. 

h Mcsophilic — Medium temperature-loving. 

c Thermophilic — Heat-loving, 

2-12. Psychrophiles, the cold-te\mg bacteria, 
grow in temperatures from 32° F to 86°;F, They 
grow best at about 68° F. Tiiesc/oacteria, when 
present m food» cause undesirable flavors to 
deselop and decrease keeping qualities. The 



presence of psychrophilic bacteria in milk, after 
pasteurization and cooling, indicates poor 
sanitation during processing. 

2-13. Mesophiles are those organisms that 
require temperatures close to body temperature. 
Mesophiles grow in a temperature range of 50° F. to 
1 13° F. They grow best between 90° F» to 1 13° F., 
with normal body temperature (98° F.) the ideal. 
From a public health viewpoint, mesophiles are of 
particular importance because all known 
pathogenic bacteria fall into this group. 

2-14. Food should not, be kept at temperatures 
that support the growth of mesophiles. Some 
pathogenic bacteria grow quite well in certain foods 
and, in turn, cause food-borne illnesses in humans. 
As you will see in later chapters, great importance is 
placed on not allowing foods to be maintained at 
temperatures within the "danger range" of 40° F. to 
140° F., and certainly not for more than 4 houri. 
This is long enough for bacteria to produce enough 
toxins, or to reach sufficient numbers, to make the 
food dangerous to eat. 

2-15. Therrnophilic bacteria are not known to be 
pathogenic. They grow at high temperatures (104° 
F. to 164° F.). Their optimum growing 
temperatures are from 122° F. to 131° F. You will 
find that thermophiles usually appear as ^'pinpoint** 
colonies on plates incubated at standard plate- 
count temperatures (89° F. io97° F.), because these 
incubation temperatures are below the optimum for 
the thermophiles. 

2- 1 6. Nutrients. Since a bacterium has no mouth 
and absorbs its food directly through its cell 
membrane, its food must be part of its environment. 
Different kinds of bacterial organisms have 
different nutritional requirements, so you can begin 
to see why Some bacteria are found in one 
substance, while other organisms are found in 
another substance. 

2-17. Moisture. Bacteria require moisture to 
mulitply and grow; in fact, to stay alive. This is an 
important fact that is utilized in food preservation. 
Foods are dried in a variety of ways, all of which 
remove available moisture and prevent the growth 
of bacteria. It is usually bacterial growth in food 
that results m spoilage: by preventing the growth of 
bacteria, this type of food spoilage is also prevented. 

2-18, pH, Another important factor in the 
growth of bacteria is the pH (concentration of acid 
or base) of the environment. Each type of bacteria 
has a specified pH at which its growth is optimal. 
This is another factor that is used in food 
preservation Susceptible foods are often protected 
\ by being made more acid, thus making them 
incapable ot supporting the growth., of most 
bacteria* 

2-19, Oxy)^en. Different microorganisms have 
different oxygen requirements. Some organisms use 
atmospheric oxsgcn and are called aerobic 
organisms. Anaerobic organisms require an 
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environment where there is no air or free oxygen. 
Facultative organisms arc able to live under cither 
aerobic or anaerobic conditions. 

2- 20 Toxin Production. As the organisms grow, 
they produce waste products and sometimes excrete 
other substances used in digestion. These products 
may be poisonous to us; if so, we call them toxins. 
Toxins produced by living organisms are called 
exotoxins. As bacteria die and break up, some of 
them release toxins from inside the cell, and these 
are called endotoxins. In either case, the:;e arc the 
substances that make bacteria harmful. Organisms 
may produce endotoxins or exotoxins that have a 
direct effect on the cells of your body, or they may 
infect a food substance and contaminate it with 
toxins. When-we eat the food substance, the toxins 
are absorbed and poison our bodies. Some of these 
toxins are destroyed by heat^and are known as 
thermolabile. Some toxins arc not affected by heat 
and are called thermostable. Cooking the food may 
kill the baacria but docs not necessarily make it safe 
to'eat. 

3. Fungi, Protozoans, Viruses, 'and RlcketUlae 

3- 1. There are simple forms of plant and animal 
hfe you will be concerned with in your work. It is 
important to remember that some of them arc 
beneficial, and some of them arc destructive to man 
and animal. 

3-2 Fungi. The fungi make up an extremely 
large group of plants containing thousands of 
parasitic and saprophytic species. Some are 
parasites of animals, including man; many skin 
diseases, such as ringworm and athlete's foot, are 
caused by fungi. Other fungi cause the spoilage of 
bread, fruits, vegetables, and other food stuffs. 

3-3! Not all economically important fungi are 
pathogenic or destructive; many are beneficial to 



man. Yeasts (single-celled fungi) arc used m the 
manufacture of alcohols, cheeses, and some 
antibiotics. You should also be familiar with the 
role of yeast in the production of breads and other 
bakery goods. 

3-4. The fungi of primar> importance to us are 
the yeasts and molds. They have no roots, stems, or 
leaves, and no chlorophyll. Without chlorophyll 
they cannot produce their own food: therefore, they 
must depend upon some other food source— such as 
dead or decaying matter, a manufactured food 
product, or a living organism, 

3.5. Fungi reproduce sexually or asexually. The 
asexual method is known as budding A portion of 
the cell swells to a certain size, then seems to pinch 
off from the parent cell. Yeasts reproduce in this 
itianner. In sexual reproduction the cells branch and 
form male and female reproductive cells which unite 
and cause the production of spores. These spores 
contain all the ingredients necessary to produce 
another colony. Molds produce several types of 
asexual spores, one of which is shown in figure 3. 
No^e Ihe different appearance of the conidiophores 
of t he t hree gene ra ill ustratcd , Aspergillus, 
Penicillium, and Hormodendrum. Some fungi arc 
capable of both sexual and asexual reproduction, 

3-6. Yeasts. The yeasts are rpuod or oval and are 
much larger than bacteria. They have a^largc 
vacuole that takes up a good portion of .the cell- 
usually there are a few large granules between the 
vacuole and the cell wall. The internal 
characteristics are of no importance in their 
identification, because their identification is based 
almost entirely on the type of colony the yeast 
produces. The colony may be rough or smooth; its 
margins may be entire (unbroken) or irregular. It 
may appear dry or moist, and it may be any color in 
the spectrum. Some consideration is given to the 
nutritional and environmental requirements of the 
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Figure 4. Reproduction of yeasts. 

fungus; however, these factors are not nearly as 
critical as with bacteria. Yeasts reproduce asexually 
(by budding, by transverse fission, or by 
sporulation) or sexually. The three asexual methods 
are shown diagrammalicaify in figure 4. 

3-7. Molds, As the molds, grow, they produce 
flowery looking colonies of many colors. If you look 
very closely at one of these colonies, you will see 
many hairlike structures called hyphae (hi fee). 
After a period of time, you will discover little 
beadlike or podlike objects associated with the 
hyphae. These **objects*' are spores or packets of 
spores. Some other morphological characteristics 
of fungi aresummanzed below. Stolons are hyphae- 
connected nodes from which other hyphae and 



rhiipids arise. Rhizoids are rootlike filaments that 
arise at nodes and attach to the substrate. They are 
found in Rhiiopus nigricans. This particular 
fungus, as shown in figure S, forms rootlike hyphae 
(rhizoids), vegatative hyphae that penetrate the 
substrate, and fertile hyphae that produce 
sporangia at the tips of sporangiophores (spore- 
producing hyphae). Stolons are rooilike filaments 
which connect individual plants. You can learn to 
recognize some of the more common molds at a 
glance, but it is best to leave the identification to a 
qualified laboratory. 

3-8. Fungi are very difficult to^ntrol. Spores 
are found on everything; they Wow around in the air 
and can grow on almost anything t^at hints at being 
a food substance. Some fungi even grow on wet 
wood or paper. Temperature variation doesn't seem 
to be too vital to them, though different 
temperatures change some of the colony 
characteristics. In some cases, a fungus will develop 
as a yeast at one temperature and as a mold at 
another temperature. Because of their prevalence in 
nature and their association with diseases, food 
spoilage, and industrial uses in food and medicine 
production, they arc of prime concern to the 
veterinary service. 

3-9. Protozoa. The protozoa are the simplest 
form of animal life. A protozoan is defined as a one- 
celled animal. To be more specific, "proio" means 
the first— or the precursor to— the first form of 
something, as prototype, '*Zoa'' is a combining form 
to designate animal. In other words, a protozoan is 
the first or most basic form of animal life. There are 
many different species of protozoa that are free- 
living in rivers, lakes, and ponds, but the protozoa 
you will be concerned with are those of medical 
importiince. 

3-10* Protozoa have some specialized structures 
that were not covered in our discussion of typical 
cells. Some of them have flagella or cilia that are 
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org^ncUac of locomotion. Some have a cylostomc, 
which is a kind of primitive mouth. Others have a 
structure that is basically a primitive excretory 
organeUc. (An organelle is an organ or part of a cell 
with a special function.) 

3-1 1 Rarely will you be called upon to identify 
protozoa in your work as a veterinary specialist. 
There are many human diseases that are caused by 
protozoa, but these organisms are of little 
importance in the area of veteringQt science in the 
military service; therefore, we will not discuss them 
further. There are protozoa that arc responsible for 
disea^s in dogs and cats; these arc of importance to 
you and will be discussed in a later chapter. 

3-12. Viruses. There is still another disease- 
causmg entity that we have not yet covered. These 
are ultramicroscopic agents called viruses. In the 
past few years, vast amounts of knowledge have 
been gathered about them, but they arc still a 
mystery to people outside the field of virology. They 
are so different from the other disease-causing 
agents that they cannot be compared with any of 
them. They are not known to be plants or anitnals 
and only a few an be seen with an ordinary 
microscope. They do not fit our present biological 
definition of -living^ or^nisms, nor do th^ die. 
They merely inactivate or disassociate themselves. 
They do not reproduce thcmsehfcs, but cause a 
Kving cell to replicate or reproduce them. They 
cause a wide variety of diseases, pome of which are 
sponatic, in planU, animals, and man. We will cover 
some of these in a later chapter. 

3-13. Rickettsiae. Rickettsiae are obligate 
(oxygen is toxic to them), intracellular parasites of 
such arthropods as fl^s, lice, mites, and ticks. 
Several of them are pathogenic for man and other 
mammab. Transmission occurs through bites or m 
the excreta of the arthropod vector. Their exact 
nature is not known, but they are thought to be 
intermediate between bacteria and viruses because 
they have features of both. Rickettsiae do not form 
spores, they are not motile, and are readily 
destroyed by heat, dehydration, or simple 
antiseptics. The pathogenic rickeltsiae are placed in 
the following five groups: typhm. spotted^fever, 
tsutsugamushU Q-fever, and Rickettsial pox. In 
addition, there are ricketlsiac that cause 
communicable diseases of the bovine (cattle), the 
ovine (sheep), and the caprine (goat) species. 

4. Disinfection and SttrillzaUon 

4*1 . Now that you have a basic understanding of 
microorganisms, we should devote some time to 
methods of destroying them. Two methods, 
disinfection and sterilization, will be discuised here. 

4-2. Disinfection. Disinfection is killing or 
removing the microor^nisms that could cause 
infection. Disinfection is nonnaUy accomplished by 
chemicals, such as phenol (carbolic acid), chlorine. 



or iodine. In milk, disinfection is accomplished by 
pasteurization, a heat process you wiU study in a 
later chapter. • 

4-3. Stcfilization. To sterilize somethmg is to nd 
it of fl// living microorganisms. Pay particular 
attention to the word all, because we are concerned 
with more than just the disease-causing organisms. 
Sterilization can be effectwJ by any of threedifferent 
methods: heat, mechanical mcans.^nd chemical 
means. Each of these can be divided into more 
specific methods. We will discuss each of these 
methods and show you how they' may be used. 

4-4. Heat, Heat sterilization may be 
accomplished by direct flame, dry hot air, or moist 
hot air. Without a doubi, direct flame applied to the 
microorganism is the most effective, though this is 
not always practical, There are very few items that 
can be sterilized in this manner. A bacteriologist 
may "flame'' a loop or a piece of glassware, but you 
cannot expose liquids, plastics, rubber, or fabrics to 
fire without destroying them. An object can be 
sterilized by direct flame only if it can be heated to 
incandescence without causing damage. Size is also 
a limiting factor here, so, once again, it is not too 
practical a method. 

^4-5, Dry hot air is satisfactory for sterilizing such 
items as glassware and metals. Then, of course, the 
items must be protected from becoming 
reconlaminaled before they are used. All items must 
be wrapped in heavy paper or other suitable 
covering and tied with string, then placed in a hot air 
oven at 338** F. for 2 hours. This method is not 
satisfactory for such items as liquids, plastics, 
rubber, and fabric for the same reason that direct 
flame cannot be used. It's just too hot, so the moist 
hot air method has been devised. 

4-6. True enough, boiUng water does not 
sterilize, but if you apply pressure to steam, you can 
raise it above the boiling temperature of water (2 12° 
F ). This becomes a very effective way to sterilize 
almost anything. Objects are first wrapped or 
covered securely to prevent contamination. Irt the 
case of liquids in scalable containers, the tops or 
seals must be loose to allow the steam to enter. The 
objects are then placed in an autoclave and exposed 
to live steam under pressure. Naturally the higher 
the pressure, the greater the temperature. Alter 
much experimenting it has been found that 250** F. 
at 1 5 pounds of pressure per square inch for 1 5 to 20 
minutes is sufficient to kill all microorganisms. But, 
remember, you should not place anything in an 
autoclave that would be harmed by moisture, 
pressure, or increased temperature. The autoclave is 
the most common means of sterilization today. 

4-7. MUchanicaL This method is by filtration and 
naturallyjs confined to liquids. It is desirable in the 
8terihzati6n of solutions of sugars, tissue extracts, 
etc., where extreme heat could have a damaging 
effect, such as the caramelization of sugar. The 
solution is forced through a filter into a closed 
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fterik container. There are a number of ceramic 
filters amiable, with known densities. These are* 
used onoe» then thrown away. Because the pore sizes 
are so small, the fluid nfa^ be forced through them. 
This b done by drawing^ a vacuum in the sterile 
container that will catcfeT iie Huid or by applying a 
positive preuure tot|irunsterile fluid. Either way is 
efFective, but iy^Tmott desirable to tue pressure 
with viscous fluids, such as serum, to avoid foaming 
on the sterile Mc of the filter. The moat important 
thing to remembc^ that the container ami filter 
must be presterihzra^before use. 

4-8. Chemical This is most applicable to large 
surface objects, such as tabletops, floors, etc. There 
are three terms you should be familiar with that 
apply to checnical sterilization. They are 
' '•germicide,'' "^disinfectant," and ^'antiseptic.'* A 
germicide (germ — microbe, and cide— -to kiU) is a 
solution that will kill all bacteria. It is effective if it is 
used in the proper strength and as directed by the 
manufacturer. The word ''disinfect" means to kill 
the infectious organisms; a disinfectant solution 
does not kill an bacteria. It rids an object only of the 
pathogens and, even then, many spores remain. An 
antiseptic solution does not neoe^rily kill bacteria. 
It only renden them incapable of reproduaton, and 
it doesn't always work. Never assume something is 
sterile because it has been cleaned with an 
antiseptic. Never try to substitute one chemical 
solution for another, and keep in mind that, as the * 
chemical solution dries, it leaves a residue that can 
be harmful in some instances. 



S. Th« MIcrotcopo 

5-1. In historical perspective, one may say that 
during the 17th century the microscope opened up 
the ''microcosmos" (the world of small things), 
whereas the telescope opened up the 
'^macrocosmos*' (universe). Scientists from many 
lands made contributions to reveal these 
phenomena and dimensions. 

3-2> Operation. Figure 6 shows the compound 
microscope that is common to most, if not all, 
veterinary facilities. Locate this figure now and refer 
to it as we continue. 

5-3. The microscope is primarily used to observe 
objects too small to be seen by the naked eye. Any 
object this small naturally must be held or mounted. 
Class slides are used for this purpose. When 
examining such slides, take the follov^ing steps: 

a. Use the coarse adjustment knob to raise the 
body tube. 

b. Place the slide on the stage, Select the 
objective to be used and turn it into line with the 
ocukirs by revolving the noseptece. When revolving 
the nosepiece, observe dosely to assure that 
objectives do not come into contact with the slide or 
other objects. 



c. Wliile observing from the side, lower the 
objective with the coarse adjustment knob until the 
objective is very close to the slide. When using the 
oil immersion objective, lower it until it enters the 

oil. 

d. Look through the oculars, and slowly raise the 
objective by turning the coarse adjustment knob 
until the field comes into view. Never move an 
objective downward while looking through the 
ocular, because it can damage the lens of the 
objective or the slide. 

e. Use the fine adjustment to get the best possible 
foctis. 

/ Adjust the mirror and/or light. 

5^. Precautions. A few very important 
precautions you should always observe in caring for 
your microscope are as follows: 

a. Always cover the microscope when you are 
not using it. \ 

b. Take care to prevent anV parts of the 
microscope from coming into contact with 
substances that might corrode metal, damage the 
lenses, or dissolve the cementing substances with 
which the lenses are secured into the objective and 
oculars. 

c. Use only lens paper to wipe the lenses. Never 
touch the lenses with your^^fingers because even 
s4ight amounts of perspiration can damage them. 
Xylol is the only agent that should be used in 
cleaning the lenses or in removing oil from the 
objectives. 

d. Protect the microscope against direct sunlight 
and moisture. 

e. After using, always turn the nosepiecc into a 
position that brings the low power objective directly 
over the opening in the stage. This may prevent 
accidental damage to the objective. 

5- 5. There are various types of microscopes. 
They range from the single lens, which is nothing 
more than a simple magnifying glass, to the very 
complex and complicated electron microscope. All 
microscopes are not operated in the same manner, 
nor do they require the same care. Therefore, before 
attempting to use a microscope, take the time to 
familiarize yourself with the parts, functic^s, and 
the care required for that particular instrument. 

[ 

6. Laboratory Specimens 

6- L Collection and Submission. The most 
common error made by veterinary personnel in 
collecting and submitting laBdrato^y specimens is 
improper labeling and packaging We cannot 
emphasize too much the importance of; 

(1) Labeling your specimens so there can be no 
doubt about their identification when they reach the 
lab. 

(2) Using proper and adequate containers. (For 
example, if your specijnen is a liquid, don't assume 
the container youVe placing it in Is leak-proof; be 
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certain Or if the specimen requires a stcnls 
container, it is essential that you make certam not 
only that it is sterile but that it is kept stenle when 
you are collecting your specimen.) 

(3) Using proper and adequate preservatives, 
and keeping your specimens at the proper 
temperature before packaging. 

(4) Making certain that your specimens arc 
securely packaged and properly addressed. If the 
specimen is lost or delayed in mailing, or the 
primary conUiner is broken or crushed. all of your 
other painstaking preparations were in vam. 

6-2. While we are on the subject, look at table 1 , 
which is an excellent guide for preparing specimens 



for submission to the laboratory, Read this table 
carefully and conscientiously, and it will' most 
certainly increase your knowledge in this area. We 
must pomt out, however, that it is only a guide, 
because laboratories vary in their instructions. You 
may have specific instructions from the laboratory 
in your area that conflict with those in this table. If 
you do, of course you must follow your laboratory s 
instructions. 

6-3 Now that you have read table 1 carefully, 
you have discovered that not all of the specimens 
you may need to collect and submit to the 
laboratory are included. Such a table would be 
nearly impossible to compile and would most 



TABLE I 



GENERAL INSTRUCTIONS FOR SUBMISSION OF LABORATORY SAMPLES 



SPECIMEN AND TYPE 
OF ANALYSIS 



AMOUNT 



INSTRUCTIONS 



Bottled fluid dairy prod- 
ucts, fresh (incJudet 
uropks in paper con- 
tainer)* 



^ Unopened container 
(H pint minbnum) 



Bread 

Chemical' 



MintniUifi of 3 ilices 



Samples will be submitted in original unopened containers, 
packed in cracked ice (not dry rce), so that the container remains 
in an upright position and no liquid reaches the lid or cap. 
Samples win be delivered to the laboratory as rapidly as is 
practicable, within 4 hours ot^krsuggested maximum ex pinittpn 
of time between collection ana delivery. Temperature of sample 
should not exceed 40^ F. 

Sample should be packed in a sealed plastic bag and placed in a 
protective outer container or be submitted us an entire unopened 
loaf. 



Bulk fluid and frozen 
dairy products, frtsh 

BacferiologtcaU chem- 
caJ tod/ or microscopic 



Minimum of 200 ml 
in sterile container 
(6640-403-9195) 



Fluid samples will be treated as bottled fluid dairy products 
above and frozen deaseru will be treated as packaged frozen 
desserts below. ' 



Butter 

BacteriologicaL chemical 
and/or microscopic 



I pound in original con- 
tainer or seated plastic 
bags. 



Samples shall be refrigerated, if submitted during warm weather, 
and no moisture allowed to enter sample container If mailed, 
container 81 t5-6B3-6525 will be utilized. 



Cheese, natural and 
-process 

Chemical 



pound in original con- 
tainer inside of sealed 
plastic bag 



Do not add a |)reservative. Sample may be shipped 
unrefnge rated or packed in dry tee (preferred method dunng hot 
weather). 



Cotuge cheese 
Chemical 




Minimum of a 10-gram 
sample 



Submitted in original Container or in container 6640-408-9195, 
or similar container, either refrigerated or preserved with 
formalin. 



Dry milk 



Bacteriological and 
chemical 



Original container or I 
pound m sterile container 



A representative sample should be osepttcally submitted \o the 
laboratory. 



aporated milk 
enologjcal and 



Two cans from each lot 



Packaged to prevent damage durmg transit 



Rour 

Chemical 

^ ■ ' ^ 

Fluid and frozen dairy 
products, preservative 
added 



Chemical and ' or Micro- 
scopic 



Minimum of 50 grams in 
onginal container or 
container 6640-408-9195 



Pacjcaged to prevent damage dunng transit. 



Minimum of 120 ml in 
sterile container (6640- 
405-6400 



A repvoentative portion of (he flutd sample will be used to 
completely fill ihe boulc. The frozen sample will be melted and a 
representative portion placed into (he bottle. All bottl^<^all be 
checked prior to shipment to insure that no air bubbl^ are 
present. Presence of preservative and quantity must be noted on 
label The preservative of choice ts Icc of 2%Merthiolate per 120 
cc of fluid milk. 



Beef, ground or boneless 
Chemical 



t pound in sealed plastic 
bag and outer maihng 
case 



Collect portions at regular inlervab, rcg^nd with a meat gnnder, 
mix well and"-placc approximately I pound m airtight glass 
container or plastic bags. To prevent decomposUon dunng warm 
weather, add 2 mt foimalin per )b 



Anmials suspected of 
rabies 

Biological 



Entire brain 



The head' of a suspected rabid animal shall be delivered by 
mcHenger, whenever ^ossible^ or expressed to the laboratory 
Maitriaifrom rabies suspect ammab cannot be mw led under any 
conditions 
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' TABLE I (Continued) 

GENERAL INSTRUCTIONS FOR SUBMISSION OF LABORATORY SAMPLES 



SPECIM^ AND TY£E-- 
OF ANALYSIS AMOUNT 



Oteomargann 



OiIt vegetable oalad 
Che m teal 



Sausage, bologna frank- 
furicni. (ivenvurot, pork, 
and ^salami 

Chemical 



Tomnto puree 
Chemical 



^oien doiry producu^ 
fdbh, frozen 

Bacteno logical chemical 
and or microt^opic 



I pound in onginal car- 
'ion or scaled placttc bag 



One conuiitcr or 250 ml 



1 pound Of 6 hnka rn 
ceo led plait tc bags 



INSTRUCTIONS 



The head will be placed ma uiicrtigtot conutncr which u ihcn 
placed iimde a Icakproof conuiner Sufficient loc ihouUJ be 
placed around tht inner conutnrr to prevent dccompoiilion 
from occurring Use sufficient water toe. depending on Icnglh 
of shipping time The outer coniaincns ohall be bbcl^ to 
mdicate lis dangerous contents Shipments wtU be arranged 
with the Express Company 50 ihat they wUl not arrive at 
destination on Surwlaya 



Packaged to prevent damage m transit and if nci submitted in 
original canon, shipped in coniaincr 8)15-682-6525 for 
protection of bottte 



Packaged to prevent breakage in tronsit. 



Sample will be submitted in a tightly sealed container and if a 
pre^rvativc ts necessary, 2 ml of formab n p^r lb of sample will be 
used 



I pint in original con- 
tainer or full container 
6640-408 9195 



Unopened conlamer 
C/^-pt minimum) 



Homogenucd milk, 
frozen 

Bacierml, chemical 
0 ltd /or microMopic 



Lard and shortening 

Chemical 



Two unopened containcri 



Minimum of I pound in 
unopened container or 
cealcd plaolic bag 



packaged to preveni breakage in transit 



Sample^ will be submitled m Original Unopened container 
packaged m dry ^cc so that the speameni arnve fro/en and any 
msulannB material us/ doei not cqntaminnte the specimen 



Spec.meni u.U not be allowed to thaw durmg- transit Two 
jpecimeni arc needed for each sample submitted to enable both 
bacteriological and chemical analyois 



Sample nhould be placed in the plass container tightly sealed and 
packaced m container 81 15 682^6525 Metal containers should 
not be utihied unless submitted in priginol unopened conUincr 



Mayohnaisc and salad 
dressing 

Chemical 

Meat and noodles or 
meat and spaghetti 

Chemical 



Minifnum of I pint 



4 ounces m original 
container , 



Submit in unopened original conuiner packed to prevent 
breakage 



Packaged to preveni breakage in tranatt 



Milk coniaincro 
BacienologtfaK 



Scaled container 



Submit sealed refrigerated container wjthin 4 houri of collection 



certainly be too large to include in this text. 
However, there are four other types of specimens 
Chat we should discuss briefly because of our 
responsibility in caring for Govemment-owned 

^ animab. ^ 

6-4, Bacterial Spcdmnu. As you know, there are 
many bacteipa and they are everywhere. When you 

"--collect specimens of animal tissue to submit to th^ 
lab for bacteriolo^cal analyses, be sure to use sterile 
instruments. The skin where you make the incision 
should be thoroughly disinfected. Remove the 
ttss t in &ing your best sterile technique. Place the 
specimen in a wide-mouth jar and keep it 
refrigerated until it is delivered to the laboratory. 

6-5. Histopathology Specimens. Histopathology 
spccixncm arc generally collected in blocks not more ^ 
than 5/ 10 centimeter thick. You should then place 
^ them in a clean wide^outh jar of 10 percent 
formalin. Allow the tissues to fix for 12 to 24 houn, 
.Transfer the tissues to a clean polyethylene bag or 
other suitable container, such as a rubber condom 
containing 10 percent formalin. A word of 
caution — be certain you subniit such specimens lo 
the histopathology center designated for your ba£ie. 

6-6. Toxicolofical Specimens. When poisoning 
is involved, select stomach contents, blood, liver, 
kidneys, urinary bladder, and parts of the intestines. 
Securely seal them in a polyethylene bag and 
preserve, them by freezing. When submitting these 
specimens to the laboratory, pack them in a 
generous amount of dry ice to assure their arriving 
at the laboratory in a frozen state. 

6-7, Virus Specimens. For viral studies, submit 
tis^ specimens preserved in a sterile solution of 50 
percent buffered saline and 50 percent%iycerin,and 
packed in dry ice. Serum specimens should be 
frozen immediately and should remain frozen until 
they reach the laboratory. Before submitting these 
speamens, make certain you are sending them to a 
laboratory ihat has the capability of identifying 
viruses, 

6-8. You may be required to submit other 
specimens to a laboratory for analysis, If so, don't 
vgueas at the proper technique or method of 
collection; be certain. In fact, you shoulfl consult the 
proper authority^ before jubmitting all specimens, to 
make sure that you comply with local or area 
laboratory requirements. Someone's life could well 
depend on the accuracy of the laboratory's analyses. 
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7. Laboratory Procedures 

7-L There are hundreds of tests that can be used 
for the analysis of food items. They fall primarily 
into two groups: chemical and bacicriologiS. The 
number and type of these by 1 base 

veiermary offices varies grtSTly throifchout iHfe Air 
Force. At one base you might be askeoHp perform 
many different tests, some of them rather complex. 
At another, you might just perform a few simple 
ones. In the tatter case, you would no doubt be 
sending food samples to a laboratory, requesting 
that specific analyses be performed on them. 

7-2. Chemical Analyses. Chemical leyla are used 
to determine the presence of and/or concentration 
of chemical contaminants or additives in food, the 
{Percentage composition of eerlain pjpmary 
ingredients, or the pH of certain fdd^ items. Many 
of these tests are performed by special laboratories 
which provide this scpicc to Air Force vetennary 
offices. You should be familiar with some common 
tcsiij that you might be called upon to perform. 

7-3. Probably the greatest use of chemical tests m 
thc_ veterinary service is in the analysis of certain 
properties of ddiry products, such as aciclity and 

frccific gravity Some of these wilj b«^ered in 
olume 4 Not all chemical tests. hAr^^er, are for 
dairy products. The following testis performed 
dunng the inspection of oysters. 

7-4 Factors thai' determine the pH of oyster 
liquor The acidity of oyster hquor (liquid in v^hich 
they are packed) is tested to determine the quality of 
a shipment^ jot, or coatainer of shucked oysters 
(removed from the sheV). Shuckmg does not kill 
oysters imdHliately. The time they stay alive 



I. Using a sterile 11 -ml. pipette, trahsfer 11 ml. of 
the diluted' sample from dilution bdttle No. 2 to 
dilution bottk No. 3. Discard tl^e pipette, replace 
the stopper, and. shake the dilution bottle. 
' j. Using a sterile 1.1-ml. pipette, transfer 1 mly 
from dilution bottle No. 2 to a sterile petri dhn 
marked with sample number, date, and l/iOO. 
Discard the pipette. / 

k. Using a sterile 1 . 1-ml. pipette, transfer O. 1 ml. 
from dilution bottle No. 3 to another petri dish 
marked with sample number, date and // 1,000. 

/. Transfer the remaining 1 ml. in thc/pipette used 
in step k to the third petri dish, marked with sample 
number, date, and J / 1,000. Discard/the pipette. 

m. Add about 10 to 12 ml. of liquefied agar (at 
44° C. to 46° C.) to each plate. Pour dilution control 
No. 1, then the three milk dilution plates, and last 
the dilution controls. No. 2, and No. 3. This 
procedure will give a check on agar sterility before 
and after pouring the milk dilution plates. Before 



pouring each plate, sterilize the lip of the agar flask 
bv<txposing it to a flame. 

/ n. Allow the agar in the petri dishes to solidify, 
invert them, and place them in an incubator at 32^ 
C. or 35° C. for 48 hours plus or minus 3 hours. 

o. Counting procedures. Select plates containing 
between 30 and 300 colonies and count all colonies, 
including those of pinpoint size. Multiply the 
number found by the dilution factor. R^'i^lfWs 

** colonies per ml. ( samples)** or ".Mi. 

colonies per gm." (ice cream and frozen desserts): 

7-9. For counts on solid foods (meats or 
vegetables), weigh 50 gm. of sample into 450 mL of 
sterile water in a sterile mechanical blender and 
blend for 2 minutes; then let the blended material 
stand for 2 minutes. Resuspend^he s^ple, and 
pipette an 1 1-ml. p&r^^into 99 nfl. of sterile water. 
Prepare and plate IjWb and I/ICXK) dilutions, as 
described previously and incubate the plates for 3 to 
4 days, at 30° C. to 32° C; count aU colonies and 
express as ** colonies per gram." 
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MODIFICATIONS 



o f this publication has (have) been deleted in 



adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Maj:erials fet-^Ise in Vocational 
and Tfchnical Education." Deleted material involves extensive use of 
mtlitnry forms, procedures, systems, etc. and was not considered appropriate 
for use in vocational and technical education. 
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CHAPTERS 



Food Technology 



MILITARY MISSIONS hmgc upon the 
availability of wholesome food for troops. But 
much of the worlcTs food is spoiled by microbes, or 
is contaminated or destroyed by insects, rats, and 
other vermin. So food preservation and other 
aspects of food technology are important to you. 

1 In this chapter, you will learn to rebate food 
technology to the performance of your tasks. We 
will discuss: 

a. Purposes of food preservation. 

b. Methods of preservation (drying, 
refrigeration, freezing, canning, radiation, 
fermentation, ctuing, and using food additives). 

c. Packing and packaging materials. 

d. Cold storage practices. 

e. Dry storage practices. 
Inspection of canned goods. 

We will begin the chapter with a discussion of the 
specific aims of food preservation. 

11. PutpoMmn of Food PrMorvaUon 

1 1-1. The military services enjoy several 
advantages from using preserved foods. For 
instance, such seasonal foods as strawberries are 
made available at any season of the year, at any 
worldwide base, surplus foods can be preserved for 
use in years of shortages, and properly preserved 
foods can be moved to geographical areas where 
these supplies are either short or nonexistent. 
Members of the armed forces enjoy the luxury of 
having meats, fruits, and vegetables in the freezing 
units or in cans on the dining hall pantry shelves. In 
order for this to continue, your knowledge and 
actions must help do t)iese three things: (1) prevent 
the spoilage of food, (2) preserve its nutrients, and 
(3) prevent its contamination. 

11-2 Prevention of Spoilafe* The primary aim 
of food preservation is to prevent food spoilage. But 
what is spoilage? Food is considered spoiled when 
microorganisms and enzymes have broken down 
the organic material of its structures and have 
altered it to such an, extent that discriminating 
people wiQ not accept it for consumption. Yet foods 
considered as acceptable from a taste or esthetic 
standpoint may be harmful because of microbial. 



chemical, or radiological contamination, and this 
spoilage may not always be easily detected. 
Customs and eating habits influence food 
acceptability. For example, limburger cheese and 
aged beef are acceptable to some people, but are 
violently rejected by others. In meeting our food 
inspection responsibilities, we must consider not 
only the aspect of acceptability, as represented by 
the esthetic values of a food*s appearance, taste, 
odor, and color, but we must give even greater 
emphasis to the identification of spoilage or 
contamination that may cause illness. LetVlook at 
some significant factors affecting or causing 
spoilage. 

11-3. Food composition affects spoilage. Dry 
storage foods (sucb as flour, sugar, cereals, and 
beans), which are physically inert, usually do not 
spoil unless contaminated by vermin, water, 
radioactivity, poisoiis, or chemicals. 
Semiperishable foods (such as potatoes, apples, and 
nuts), which contain water or volatile ingredients, 
may remain unspoiled for relatively long periods if 
they are properiy stored. Because meats, milk, fish, 
poultry, fruits, vegetables, and eggs contain bacteria 
and their associated enzymes in a semiliquid 
environment, they are considered perishable and 
must be either processed or refrigerated for storage. 
Spoilage proceeds more rapidly in any food that has 
a relatively neutral pH^or one that contains a high 
percentage of water along with medium to loW 
amounts of sugar or salt. The chemical structure of 
the food is yet another factor that may either 
accelerate or decelerate food spoilage. However, 
this depends upon the combinations and nature of 
the food spoilage. 

1 1-4. Microorganisms cause spoilage. 
Microorganisms are an important factor in food 
spoilage. The degree of spoilage and the rapidity 
with which they can cause it depend upon several 
environmental conditions, such as the temperature, 
oxygen availability, and humidity. When optimum 
conditions exist, microorganisms multiply Very 
rapidly; thus spoilage occurs at a very rapid rate. 
The principle of food preservation is to produce an 
environment that is not conducive to the growth of 
the organisms present. 
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1 l-S. Baderiftl decomposition of proteins results 
ifl the most undesirabie changes in food quality. 
UsuaUy it is protein breakdown that causes a cbq»y 
or rancid odor, white the breakdown erf 
carbohydrates produces a sour, gassy type of 
spoilage. The type of decomposition (and its related 
odor) results from the type of byproduct liberated 
by the organisms as they feed on the lood nutriepts. 
Bacteria convert protein into various nitrogcnoiiS 
compounds that have extremely obnoxious odors. 
With regard to fat, bacteria separate the fatty adds, 
and produce a variety of odors. Aaaeria convert 
carbohydrates into both acids and carbon dioxide 
gas. In aD of these instances, the decorapositionai 
reactions ^rt affected by the presence of moisture, 
such environmental conditions as oxygen 
availability and amount of light, and by various 
chemical factors, iSometimes these latter factors 
hasten decomposition and in other cases they retard 

it ^ . . . 

1 1-6. To elaborate upon the mitigating factors m 

food spoilage, you might begin with moisture 

conditions. For instance, bacteria must have their 

food in a spluWe form. By removing available 

moisture, you can control microbial growth. This 

can be done either by reducing the water content in 

the food product or by limiting its availability from 

outside sources. In the first situation, there are 

several choices in the method to be used. Sugar or 

salt may be added; this causes some of the water in 

the bacteria to be withdrawn, therefore making it 

unavailable to the bacteria. The food may be frozen, 

changing the water to a solid and, again, reducing its 

availability. In any case, you may reduce bacterial 

action if you can keep the moisture content below 10 

to 15 percent. This percentage varies widely, 

depending upon the particular food product, the 

amount of nutrients in solution, the interactions of 

integral chemicals, and othd^ environmental 

factors. Generally, yeasts require slightly less 

moisture than bacteria, while molds (fungi) require 

only a very small amount of moisture. Molds can 

often grow on a quite dry product if the humidity is 

high. , 

1 1-7. Let us consider further the application qf 
salt or sugar to food products in an effort to control 
bacterial activity. Certain concentrations of either 
can control most if not all microbial growth. Some 
bacteria are adaptable, and may grow in saturated 
salt or sugar solutions. Generally, gram-negative 
bacteria are inhibited by an 8-percent or stronger 
salt concentration, while a few gram-positive types 
will grow in saturated salt solutions. Most disease- 
. producing or pathogenic bacteria are inhibited by 
15 percent or higher salt concentrations, and by 25 
percent or higher sugar solutions. Molds, on the 
other hand , are resistant to higher concentrations of 
sugar, since they do not require water in the food 
itself but, rather, can extract it from the air. In such 



cases, molds ust only the carbohydrate or sugar in 
the food product. 

11-8. Generally, bacteria prefer foods whose 
acidity is neariy neutral; yeasts can tolerate slightly 
acid foods; molds can tolerate and grow in 
extremely acid foods. For example, milk, meat, and 
seafoods (pH 6.7 to 7.0) are most likely to be spoiled 
by bacteria. Fruit juices and other acid foods (pH 
3.5 to 4.5) containing fcrmentaWe carbohydrate are ' 
more subject to yeast spoilage, since the acidity 
helps to prevent bacterial growth. Rhubarb, 
cranberries, and similar highly acid foods (pH l.^p 
3.2) are more apt to be spoiled by molds, since this 
extremely acid pH usually prevents the growth of 
yeast and bacteria. Normally, pathogenic 
organisms do not grow in those foods ^tH a pH 
lower tlian 4.5 and often die in foods with a pH 
below 4.5. ^ 

11-9. Temperature is an important 
environmental factor concerning spoilage by 
microorganism^ but don't be misled by the 
discussion of thes^anger range (45** F. to 140** F.) 
covered in the microbiology chapter of this CDC. 
Although it is tffe^ that disease-producing 
microorganisms grow b^ within this temperature 
range, other microorganisms responsible for food 
spoilage grow in foods at temperatures above and 
below, as well as within, the 45? Fa6 140** F. range. 

11-10. Relatively high environmental 
temperatures permit only the growth of 
thermophilic organisms. Thermophilic bacteria 
cause spoilage of milk held at high temperatures, 
and of canned goods cooled too slowly ^.afte|* 
processing. Thermophilic yeasts and molds are t<» 
few to present a special problem. 

11-11. Bad fastes and odors develop in milk from 
the activity of psychrophilic organisms. Even at 
-temperatures of 32** F. or slightly higher, molds 
grow in meats, eggs, cheese, fruits, and vegetables*. 
Bacteria tolerant to low temperature usually grow 
slowly. Yet, if adequate moisture is present, 
bacterial slime may form on meats, eggs may rot, 
and poultry, fish, and milk spoil in a matter of days 
even when stored under refrigeration. 

11-12. Enzymeh'spoil food, bacteria produce 
enzymes that cause food spoilage; but generally, 
when we speak of enzymatic spoilage, we refer to the 
enzymes normally present in food rather than to 
those produced as a byproduct of bacterial spoilage. 
Enzymes are organic substances produced in cells. 
They arfc capable of inducing chemical changes in 
the substrate while remaining unchanged 
themselves (a substrate is a substance acted upon). 
Enzymes, like bacteria, are affected by such 
environmental factors as temperature, pH, and 
chemicals (including salts). Certain carbohydrate 
foods contain amylase, an enzyme that can change 
starches to sugar (for example, the enzymatic action 
that softens apd sweetens Irish potatoes). Other 
enzymes found in living cells arc called autolytic, 
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which means that they act on the tissues of their 
food, and cause it to break down or spoil Many 
enzymes can be controlled to perform useful 
functions, as in the case of the enzymes used to 
tenderize beef in the process of producing what is 
called **aged beef.* In the processing of dehydrated 
foods, moisture is removed to a level whereby 
enzymes do not act on the fat and other ingredients. 
Unless the moisture content is well below 1 percent, 
unwanted changes will be produced in the food. 
However, such undesirable enzyme activity can 
frequently be prevented by other means, such as 
blanching or heating the product slightly or by 
adding acids to lower pH. 

11-13. Oxidation-caused spoilage. Another 
cause of lood spoilage is oxidation, a natural 
process in which oxygen combines with certain 
chemicals in the food and gives the food an 
undesirable flavor and color. The most noticeable 
spoilage that results from oxidation is associated 
with the rancidity of fats. Other oxidative spoilages 
that often go unnoticed are decreases in vitamin 
content, changes in flavor, and changes in color. 
Increases in temperature accelerate oxidation as do 
increases of air penetration or other enhancement of 
oxygen. Oxidation can be partially controlled 
(though not completely) in certain foods (fats, in 
particular) by adding chemicals called antioxidants. » 
These work by preventing the combining of oxygen 
with the food components. 

11-14. Pathogenic food spoilage, M dst d iscase- 
producing organisms that grow in food do, not 
noticeably affect its odor, color, flavor, or texture. 
An occasional notable exception occurs with 
Clostridium botulinum. These or^nisms produce a 
deadly poison and sometimes (but not always) 
result in invisible spoilage of the food as well. 
Though rare in commercially canned foods, many 
other preserved foods do contain living disease- 
producing organisms. Even though^ they arc not 
spoiling the food nor growing, these disease- 
producing organisms live for some time. Then when 
the condition of the preserved food is altered to 
itiake the environment again acceptable to the 
pathogens, they resume activity and can cause 
illness. One good example of this is the salmonella 
organisms surviving in dried eggs. Ortcc the dried 
eggs are reconstituted with water or milk, the 
organisms resume growth and are capable of 
causing outbreaks of salmonellosis. 

11-15. Chemical spoilage. The most prevalent 
chemical reaction is that of an acid food reacting 
with the iron in the,can causing a hydrogen swell. 
Highly acid foods, such as canned fruits, 
sauerkraut, etc, arc the most likely to be affected by I 
hydrogen swells. There areother lesser known types 
of chemical spoilage factors. One involves sulfur- 
containing foods (corn, for example) that turn black 
because of the reaction of the suUfur with iron of the 
can. Another fairly common occurrence is the 



chemical release of carbon dioxide (not related to 
bacterial growth) in canned syrups and molasses 
products; this causes the cans to bulge, yet the 
product is neither dangerous nor unacceptable from 
an edibility standpoint. 

li-16. Prcsenration of Nutrients. So f^ we have 
stated that the primary aim of preserving food is to 
prevent spoilage. There areother secondary aims. 
The nutrients of the food must also be preserved. 
Included are carbohydrates, proteins, vitaminsTand 
fats. Carbohydrates are attacked by molds, yeasts, 
and bacteria* Bacteria or enzymes decompose 
proteins. Heat, light, and oxygen tend to destroy 
vitamins and make fats rancid. The rate at which 
these nutrients are spoiled by bacteria, molds, 
yeasts, and enzymes is determined by the pH of the 
food, amount of moisture and free oxygen 
available, temperature^ lights and chemicals added 
to the food. 

11- 17. Prievcntion of Contamination. Food 
contamination can occur before, during, and after 
processing. When fruits or vegetables are first 
harvested, their skins may already contain 
contaminants deposited by birds, insects, rodents, 
or other vermin. Furthermore, contamination may 
result from patting foods into unclean boxes, crates, 
or other containers. During the slaughter of an 
animal, its meat may be contaminated by the 
butchering tools or by the hands of employees. 
While fruits, vegetables, and meats are being 
processed, they can pick up additional 
contaminants, particularly if insects and rodents are 
not controlled or if other appropriate sanitation 
measures are not observed in the processing plant. 

' After it has been processed, a food can be 
contaminated during transit or storage if rough 
handling causes its container to break or if the 
container is penetrated by insects, birds, rodents, or 
their excreta. Thus you see that the prevention of 
food contamination requires continual vigilance 
throughout its procurement, processing, shipment, 
and storage. This will become increasingly apparent 
to you as we discuss the various methods of food 
processing. 

12. Methods of Preservation 

12- 1. Using all available knowledge of food 
spoilage factors, you cah prolong tlie life of foods. 
You must also keep in mind that in preserving the 
item, you can change its odor, flavor, or appearance 
to the extent that the item is no longer desirable or 
usable. Although other methods of preserving foods 

^Iso alter the item, the general public has learned to 
iccept and enjoy the end result. Examples of items 
that have been changed because of being preserved t 
and are then considered to be more acceptable than 
le fresh product are pickles, salt pork, sugar cured * 
h^ms, arid raisins. Our discussion of the various 
methods of preservation begins with drying. 
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12-2. Dryin(. Being largely water, foods are • 
readily subject to spoilage, since bacteria, yeasts, 
molds, and enzymes are active in a moist medium. 
By removing water you can slow down or prevent 
spoilage. For example, few bacteria and yeasts will 
grow in food with a water content as low as 30 
percent by weight. In a food with a water content of 
no more than 10 percent, most molds will not grow. 
With 1 percent water or less, the action of enzymes 
in food will be greatly retarded if not inactivated. 
The dehydration of foods, then, has a considerable 
effect upon their ability (to resist spoilage. 

12-3. Water is removed from food by these 
methods: atmospheric drying, vacuum drying, and 
freeze drying. Associated with each of these 
processes are such disadvantages as changes in the 
porosity, flavor, and color of the food. Because of 
changes in porosity, dried foods often take a long 
time to rehydrate. Because of the evaporation of 
certain volatile substances, the flavor of food may 
escape or may change during drying. Because of a 
combination of amino acids and the reducing 
sugars, fruits and some vegetables often darken 
when exposed to air during the drying 4)r6ccss. To 
reduce darkening caused by drying, fruits are often 
treated with sulfur dioxide (sulfuring) or sodium 
bisulfite (sulfiting). 

12-4. As well as having similar disadvantages, 
the different drying processes have many similar 
steps in processing (unit operations) that are 
conunon. Let's discuss these before we take up any 
of the individual drying processes. 

12-5. Steps in processing. Included in the unit 
operations are washing, trimming, dividing, 
blanching, sulfuring, and packaging. First, fruits 
and vegetables are washed to remove contaminants 
and lower the load of microorganisms. This renders 
their preservation easier. Before eggs are shelled, 
and before various fruits are processed, they often 
are washed in a 0.5 to 2.0 percent lye water solution. 
The lye breaks down the waxy or fatty coating on 
the eggs or f ruit and makes it much easier to remove 
soil. In the case of fruits, it also makes dehydration 
easier. Such products as wheat, oats, and other 
grains are not washed" during processing since they 
are naturally dehydrated, and washing with water 
would only ruin the preservation process already 
accomplished. 

12-6. Fruits, vegetables, and meats are trimmed 
to remove bruised, wilted, and other undesirable 
pans. The trimming process, especially if it is done 
manually, is always a possible source of 
contamination for foodstuffs. 

12-7. After /ruits and vegetables arc trimmed, 
they are usually halved, sUced, or diced in 
preparation for drying. Cereal grains, however, are 
dried before they are divided, that is, ground into 
flour or meal. The dividing process, whether done 
manually or ^y machines, is another source of 
possible contamination. 



12-8. To blanch means to expose to hot water 
Blanching fruits and vegetables makes mtm easier 
to peel, cleans them, shrinks them by rciAoving gas, 
and stops enzymatic action. 

12-9. Sulfuring does not kill bacteria, but it does 
have a marked bacteriostatic effect, and as we have 
already pointed out, sulfuring also helps to reduce 
^e darkening of foods caused by drying. 

12-10. Atmospheric drying. Drying in the air is 
the oldest method of food preservation. 
Throughout many centuries foods were dried in the 
sun. Among these foods were the cereal grains, 
fruits, and meats (in the form of jerky). 
Atmospheric drying methods include sun drying, 
kiln drying, tunnel drying^ drum drying, and spray 
drying. 

12-11. Sun drying is our oldest method of 
preserving food. Since grains are not harvested until 
the sun has removed much of their moisture, they 
are, in effect, sun dried for preservation. Other 
foods are hung on racks or spread on trays so that 
they are dirertly exposed to the sun. Dried apricots, 
peaches, plums, and grapes are produced by this 
method. The moisture content is reduced to 18-24 
percent. Since this method of drying is subject to the 
whims of the weather, we have no positive control 
over the process. Furthermore, sun drying exposes 
foods to possible contamination. 

12-12. In kiln drying, foodstuff is placed op 
slotted or perforated floors above a source of heat in 
a room called a kiln. Potatoes and apples are dried 
in this way. The moisture content is reduced 18-24 
percent. 

12-13. Tunnel drying takes place in a tunnel 
about 35 to 40 feet long and 6 feet wide. The 
foodstuff is placed in trays, which are stacked on 
trucks or on meshed conveyor belts at the tunnel 
entrance. As the trucks or belts move slowly 
through the tunnel, forced hot air is applied. The 
moisture content is reduced 7-8 percent. This 
method is used to dry fruits and vegetables. 

12-14. Drum drying is used for liquid foods that 
have the consistency ol puree. It is spread in a thin 
layer over the surface of a heated, revolving -drum. 
When dried, the food is scraped off the drum with a 
blade. The drum may or may not be enclosed in a 
vacuum chamber to reduce the drying time. Foods 
dried by this method include milk, fruit juices, and 
certain vegetable purees. 

12-15. Spray drying is the most efTicient method 
of dehydratmg liquids. Foods in the form of 
solutions or suspensions are atomized into a stream 
of heated air. Tliis method is used to dry milk and 
eggs. It reduces the moisture content to as low as 2 
percent 

12-16. Vacuum drying. Low heat applied in a 
partial vacuum is used for drying foods that would 
be damaged by high processing temperatures. In 
this process the food is exposed to a relatively low 
heat m a closed chamber under reduced pressure. 
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Included in the foods dried by this method are 
soluble coffee, fruit juices, and milk. 

12-17. Freeze 'drying. In the frecze-drying 
'process, the foodstulT is quick-frozen and the 
resulting ice is transformed into water vapor by 
sublimation (a process of converting water in the 
solid state to water vapor without its passing 
through the liquid state). Sublimation is produced 
by the proper control of temperature and pressure 
during freeze drying. The steps Jncluded in freeze 
drying are freezing, vacuumizing and heating, 
removing vapor, breaking the vacuum, and 
packaging. . 

12-18. The quick-freezing technique that freezes 
the product occurs in a range from 0^ C. to S° C. in 
less than 2 hours. Meat items frozen by this process 
should not be over 1 / 2 inch thick. After the product 
is frozen solid, it is placed in a chamber that is 
yacuumized and heated to remove the moisture. 

12-19. As we previously mentioned, freeze 
drying is done through sublimation. This is the 
point where ice changes to steam. Sublimation 
occurs when the temperature is 212° F. at an 
absolute pressure of one atmosphere, which is 
boiling at sea level. Under less pressure, as in a 
vacuum chamber or at high altitudes^ less heat is 
required to accomplish the same process. The actual 
temperature used in freeze drying is determined by 
the temperature that the food can tolerate without 
being burnt or damaged. The temperature/ pressure 
combination at which ^sublimation occurs is not 
easy to obtain for it must be within the piece of forod 
that is being dried rather than only in the 
atmosphere surrounding the food. 

12-2b. Heat sources for freeze drying include 
steam coils, steam-heated platens, infrared rays, 
electric-heated plates, and heated drums. The 
amount of heat added to the frozen food must be 
strictly controlled and all the heat must be used in 
the process of changing the water from ice to steam. 
No heat can be left to raise the food product 
temperature even the slightest degree until food is 
completely dry. All during this drying process, 
moisture extracted from the product must be 
continually removed from the chamber. 

12-21. Two ways to remove vapor from the 
chamber are with the steam augmentor and ejector 
system and with the internal refrigerated surface- 
condensing system. The steam augmentor and 
ejector system extracts the vapor directly from the 
cabinet. The internal refrigerated surface- 
condensing ^stem may be located within the 
vacuum drying chamber or in a separate chamber. 
With this system, vapors leaving the drier pass over 
the condenser, and the water vapor freezes on the 
outside surface. The vacuum must then be broken 
so that the product can be removed from the drier. 

12-22. The vacuum must be broken in an 
atmosphere of dry nitrogen because free oxygen 
absorbed by the dried product will produce 



oxidative rancidity of the fat in meats. Thus, 'A 
unloading, nitrogen permeates the porous tissu\^ 
and excludes oxygen and water. Packaging the 
product is still another critical process. The 
packages must first be flushed with nitrogen or 
carbon dioxide to remove oxygen. The packaging 
material must be moistureproof and lightproof and 
must be protective against abrasion from external 
forces. Boxes should be packed with desiccants to 
prevent the absorption of moisture. 

12-23. Freeze drying appears to be the ultimate 
method of maintaining the functional taste and 
storage stability of certain foods. Foods that may be 
considered for preservation by this method include 
various meats, many fruits and vegetables, and 
numerous seafoods. This method is of great 
advantage to the Armed Forces because it gives us 
food products that approximate panned foods in 
storage stabihty and surpass them in quality. Freeze 
drying also reduces transportation costs, since the 
weight is lessened tbrOugh the removal of water. 
However, it seldom reduces space requirements, 
because freeze-dehydrated foods usually have the 
same volume as da their fresh or frozen 
counterparts. An additional freature of this 
processing method is that because their size is the 
same, their rehydrated appearance is much closer to 
that of the original product than is the appearance 
of canned or other types of processed foods. 

12-24. To assist in a nutritional survey of freeze- 
dried foods, begin by reviewing all contract 
specifications (Concerning the food and its 
packaging and packing, plus any additional 
documentary matenal that may have accompanied 
the test requests. Once you are familiar with the 
contract requirements, you can then evaluate the 
adequacy of the packaging and packing materials, 
the amount of waste during preparation, the flavor, 
the rehydration characteristics, and the 
acceptability of ' the food by the consumer. 
Rehydration should be performed in a manner 
suited to the particular fobd. Normally rehydration 
of freeze-dried food occurs at a faster rate than it 
does in those that were dehydrated by other means. 
This characteristic is made possible by the fact that 
freeze-dned toods are morie porous and their cell 
structure has suffered less damage or distortion 
than in other means of dehydration used today. 

12-25. When freeze-dried foods are rehydra(ed 
they are subject to spoilage by bacteria, molds, 
yeasts, and enzym^. This is true even if rehydration 
occurs accidentally. Thus freeze-dried foods, as well 
as other types of dried foods, must be protected 
from moisture and other causes of spoilage. 

1 2-26. Packaging, protection, and storage. 
During processing, fruits, vegetables, and meats are 
enclosed in suitable containers to prevent damage, 
^contamination, and spoilage^^nce dried foods are 
hygroscopic (water-absoj^ifig), these containers 
nnust be waterproof. Containers should also be 
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lighlpropf if the foodstuff has vitamins thai are 
destroyed by lunlighi. Dried food packages must 
also be impervious fo gas (oxygen). Packages are 
made of various types of plastics, aluminum-plastic 
laminates, wax paper, and cellophane-plastic 
laminates These packages are protected from 
damage by various types of outer containers, 
discussed later in this chapter. Further protection is 
provided for these packages by storing them in areas 
where they are safeguarded from moisture, insects, ' 
rodents, other vermin, birds, excessive light, and 
excessive heat. However, dried foods do noi require 
refrigeration for preservation, as do most foods. 

12-27. Refrieerttion. Food is often preserved by 
refrigeration, with a resulting reduction in the 
activity of bacteria, yeasts, molds, enzymes, and 
chemical reactions. The oxidation and hydrolysis of 
food and the evaporation of its water content all 
occur slowly at cool temperatures. Bacteria, yeasts, 
and molds grow slowly at 32° F. However, 
enzymatic activity and chemical reactions do not 
stop until the temperature drops to -40° F. or lower. 
We sec, then, that refrigeration of food offers 
several advantages. Let's briefly examine the 
methods pf refrigeration. 

12-28. Ice is used to refrigerate rail cars and to 
cool vegetables, poultry, and seafoods. Salt 
combined with ice lowers the melting temperature 
of the ice and thus increases its cooling capability. 

12-29, Dry ice is solid carbon dioxide and has a 
temperature of -1 10° F. It gradually passes from a 
solid stale into a gaseous state without becoming 
liquid. Ii is used in ice cream and frozen food trucks 
and may also be used to preserve perishable foods if 
the compressor or motor of a refrigerator should 
fail. If a large amount of dry ice is used in a chill or 
freezer room* leave the door open fbr a while before 
you enter the room; otherwise, you may be 
overcome by a shortage of oxygen because oxygen 
can be partially excluded by a high concentration of 
carbon dioxide'gas. Remember this precaution 
because it could saveyourlifeor the life of another. 

12-30. You are likely more familiar with 
mechanical refrigeration than with other types. 
Except for size, mechanical refrigeratoh are like the 
family refrigerator back home and include such 
working parts as motors, compressors, and coils. 
Mechanical refrigerators are used to keep foods 
chilled and to insure that frozen foods stay frozen. 

12-31. FrecElng. Included in the procedural steps 
(unit operations) for freezing are washing, 
trimming, dividing, and packaging. These steps 
have already been discussed in a general way; 
however, we shall examine some of the special 
considerations for packaging frozen foods and the 
procedures for freezing the food. 

1 2-3i To prevent freezer burn, the packages for 
frozen foods should be gas-impervious and should 
have no air pockets. Freezer bums on meat are 
brown spots caused by the denaturization of the 



protein. These burns result when the cold dry air of 
the freezer dehydrates the meat and deposits its 
moisture on the coils of the refrigerator. Such burns 
can also result from air pockets in the packages 
adjacent to and around the meat, allowing loss of 
moisture in the form of condensation deposited on 
the inside of the wrapper. 

12-33. Procedures, Commercially, food may be 
frozen by either blast tunnels or plate freezers. Blast 
tunnels use high-velocity fans to circulate frigid air 
for fast and uniform freezing of the food. In plate 
freezers, each package of food touches plates that 
are ifi contact. with cooling coil§. 

12^34. Foods are frozen by either the sharp 
(slow) or the quick method. In the slow process, 
from 3 to 72 hours is required to lower the food to 
-20° F. This slow method has some disadvantages. 
One is that, as freezing progresses, water is 
withdrawn from within the cells and forms 
relatively large ice crystals between them. Upon 
thawing, these large crystals melt and the resulting 
water seeps out of the product more rapidly than it 
can be reabsorbed by the individual cells. Some of 
the large crystals that form inside cells rupture the 
cells and allow their liquid content to escape. This 
" leaching or '*drip'* removes some of the nutrients 
and loWers the nutritional value of the product. 
Also, th^ere is excessive fluid loss during thawing 
and the food will be drier than it otherwise would 
have been. Another disadvantage of the slow 
process is that it affects the cells walls that are 
unbroken. Loss of intecellular water may cause 
minerals to become so jponcentrated within the cells 
that they will not freeze; also, bacterial growth may 
occur in the food during the freezing process, 
because it takes several hours for the internal 
temperature of the food to drop to 15° F, You see, 
then, that the slow-frctcze method has many 
weaknesses. 

1 2-3iwThese weaknesses are avoided with the 
quick-freeze method, which freezes food m 90 
minutes or less. In foods frozen by this method, the 
ice crystals are small, so the cell waUs of the food are 
not ruptured. Furthermore, the internal 
temperature drops below 15° F. so quickly that 
bacteria have little time to grow. After this 
processing, however, and while the food is m cold 
storage, some deterioration of the food does occur. 

12-36. Deterioration of frozen foods. Frozen 
foods may deteriorate as a consequence of too high 
storage temperatures, fluctuating temperatures, 
improper humidity, microorganism growth, 
enzyme activity, chemical reactions, or a 
combination of any or all of these. We will briefly 
discuss each of these spoilage factors. 

12-37. If frozen foods are to be stored for their 
maximum stored life, the storage temperature mu8t 
be optimally low and constant. Temperature 
fluctuation causes conditions very similar to those 
that occur during slow freezing, since it produces 
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large ice crystals and the attendant nutritional 
deterioration. Depending upon th^ir extent, the 
fluctuations may also accelerate enzymatic and 
chemical reactions. In the case of variations in 
relative humidity, when humidity is too low, 
insufficient moisture dries the stored food. In 
freezers, the effects of humidity changes are difficult 
to control by any means other than suitable 
packaging. When the humidity is below optimum, 
freezer burn results if the packaging is not intact. 
While freezer bum is a harmless condition, it is 
esthetically unacceptable and is irreversible. 

12*38. At temperatures above 15** F., molds and 
other organisms may grow rapidly enough to spoil 
food, but at temperatures below 15** F., most 
bacteria, yeasts, and molds stop growing. Some 
'bacteria may grow at 0** F., but not enough to cause 
spoilage. Even though freezing can slightly decreasi^ 
the number of vegetative organisms, their number 
can increase again when the food is thawed if it is 
not stored under conditions suitable for any fresh 
product. 

1 2-39» Freezing stops the action of most enzymes 
but does not destroy them. When food is restored to 
normal temperature, the enzymes resume their 
activity. Enzymatic action may lower the vitamin 
content and food value and change the texture, 
appearance, and flavor of food. 

12-40, Chemical reactions are also reduced as 
food temperature is lowered. Such reactions include 
color changes, fat oxidation (rancidity), vitamin 
destruction (by oJC^idaiion or other reactions), flavor 
changes, and many others. Remember that 
chemical reactions do continue in frozen foods but 
at a slower rate. This is the reason that even those 
frozen foods stored under optimum conditions do 
not retain their quality indefinitely, but, instead, 
slowly deteriorate to the point where they are 
unacceptable to the consumer Both excessive 
dehydration and freezer bum can accelerate 
oxidation, since the removal of wpter from the 
surface tissue permits oxygen penetration to a* 
greater depth within the food. Hence there may be 
very pungent areas of rancid fat immediately under 
the freezer-bum area, ^^gain the best prevention is 
optimally low and constant frozen food storage 
temperatures. 

I2=-4I. Regardless of the storage temperature, 
freezing cannot reverse damage already done to 
foods. Food keeps its own history — a cumulative 
record of damage done to it. In storate, the damage 
continues at a greater or lesser rate, depending upon 
the storage temperature. As shown in the chart 
below, the lower the temperature, the longer it takes 
for a food to develop a slight lessening of quality. 
(NOTE: The chart is a typical example only and 
cannot apply to all foods, since many of them will ^ 
retain quality longer than 2 to 3 days, even though 
stored above 20"^ P.) 



Storage Temperature 



0° 

10° 
15° 
20* 



Above 20° F. 



Time Required for Slight 
Lessening of Quality 
(Off-Ravor) 

I year 

5 months 

6 weeks 
3 weeks 

1 week 

2 to 3 days 



1 2-42. Before leaving the storage of frozen foods, 
let*s point out several additional important facts. 

a. The longer the storage, the larger the ice 
crystal, so remember FIFO (first in, first oui)forall 
frozen items. 

b, The greater the temperature Huctuation, the 
larger the crystals, so make certain that freezer 
doors are kept open no longer than absolutely 
necessary. 

c. Freezing food will not reverse damage already 
done, so don't try to freeze partially spoiled food to 
rejuvenate it. ^ 

d, No microorganisms will grow in ice crystals, 
but they will grow in the unfrozen fat of some frozen 
rheats, 

Any microorganisms that grow in foods while 
they are frozen are not pathogenic; they make the 
food taste bad, but they are not injurious to health. 

/ In the freezer, nutrient loss is progressive and 
sure — beef and nonfatiy fish . are good for 6 to 7 
months, and fatty fish are good for 5 months (under 
ideal storage conditions). 

g. Don't load an open-top (display-type) freezer^ 
unit above the load line arrow. The top Jayer may 
thaw, 

12-43, Defrosting, As we have already pointed 
out, foods should be frozen rapidly so that the ice 
crystals are small, cell walls remain unbroken, and 
the cells retain mo&t of their moisture. But what 
about thawing? Frozen beef and pork should be 
thawed slowly in the refrigerator so that the cells 
have time to reabsorb any moisture they have lost 
during freezing. Fish should be thawed rapidly, 
preferably by cooking, since slow thawing may 
denature fish protein. Thawing by cooking is a must 
for frozen vegetables and certain fruits. Some meat, 
too, may be cooked from the frozen state provided it 
is started directly from the frozen state. 

12-44. Now consider accidental thawing and 
what you can do about it. On occasion, frozen foods 
may thaw while in transit. In other instances, 
thawing results from* electrical power failure or 
from the mechanical failure of a freezer. In either ^ 
event, if failure is likely to be prolonged, dry ice (if 
available) should be used to keep the foods frozen. 
If frozen foods begin to thaw in&piteof precautions, 
what should be done with them? Should they be 
refrozen? No! The Air Force has freezers to 
maintam previously frozen foods but does not have 
blast freeze facilities to quickly refreeze foods< 
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Thawed foods would have lo be refrorcn slowly and 
would have lime lo delerioraie and lo develop off- 
odors. 

12-45. What, then, should be done with thawed 
foods? The answer to this question depends upon 
ihe internal temperature of the foods, the length of 
time they have been ai this temperature, and the 
type of foods. With nondangerous items such as 
plain fruits and vegetables, or highly acid items like 
sauerkraut, the length of time outside proper 
Storage temperatures is not as critical as it would be 
for more dangerous food items. In this respect, such 
foods as creamed meats and some creamed 
vegetables are very dangerous and have narrow 
margins of safely. If the internal tehiperature has 
gone much over 40° F. for over 4 hours, condemn 
the food. 

1 2-46. When you know that the particular food is 
one that would noi spoil in the period of exposure to 
improper temperature, the food should be force- 
issued and used within 24 hours as a chilled-food 
Item. If the food is still solidly frozen but its internal 
temperature ranges upwards to 20° F., it should be 
placed in another freezer and the temperature taken 
back to 0° F. or to whatever is optimum in your 
warehouse. The food should be identified by 
suitable markings so that it can be issued ahead of 
similar product* that have not been distressed by 
being partially thawed by fluctuating temperatures. 

12-47. Forced issues can be authorized only by 
the Base Commander upon the recommendation of 
the Veterinary Officer or his representative. Such 
actions should, of course, be coordinated with the 
Commissary Officer and /or the Food Service 
Officer. This will insure that the product is used 
within the lime limil you specified. 

12-48. Cuuiinf. Canned goods are the safest of 
all preserved foods. Some advantages of canning 
are: ^ 

fl. Seasonal food surpluses can be preserved for 
year-round consumption. 

b. Foods can be preserved and used anywhere in 
the world. 

c The canned products are available for 
consumption with a minimum of preparation. 
d The wastes are removed before canning. 
e. Minimum storage space is required. 

12-49. Some specific military advantages of 
canned foods are that individual rations have been 
developed for use in the field and that the sealed can 
protects foods from nuclear, chemical, and 
biological contamination. 

12-50. Foods to be canned mM8t>>c harvested and 
prepared under close supervision. Included in the 
processing steps are cleaning, dividing, blanching, 
filling cans, preheating, heat processing, and 
cooling. Cleaning, dividing, and blanching have 
already been discussed in this chapter. The c^ns are 
filled either by hand or by machine. Preheating, 



before the cans are scaled, is done either by using 
alr^ljdy heated food or by passing the unsealed can 
of loMihrough a fioi water bath or steam tunnel. 
Preheating drives off gases to give a solidly pacKed 
can and helps to blanch the food. After the can is 
sealed, heat processing, or restoring as it is called, is 
done by placing the sealed can in pressure cookers 
and exposing the canned foods to various 
combinations of temperatures and lime. The 
temperature and time to use depend largely upon 
the pH of the food product involved. Hie usual 
restoring time and temperature is 3 minutes at < 
approximately 250^ F. if the food is not very acid. 
Forfairly acid foods, this time and /or temperature 
may be reduced. Highly acid foods may not be 
subjeaed to any heat processing. Heat processing 
not only destroys undesirable microorganisms but 
also cooks -the food to some degree and stops 
eiuymatic action. Tlie time and temperature of 250® 
F. for 3 minutes used in processing nonacid foods is 
based upon the fact that this is the minimum 
combination capable of killing the bacteria that 
cause botulism. 

12-51. Following the heal treatment, the cans are 
fiooded with cold waier to cool them quickly. This 
slops the cooking and drops the temperature of the 
can to about 95'' F. Even though 95"* F. is warm 
enough to help dry the cans, this temperature is too 
low to allow the growth of thermophiles, which 
grow rapidly between 115® F. and 125® F. When 
canned foods have been adequately processed, they 
are called **commerciaHy sterile." This term means 
only that under normal conditions there will be no 
microorganism growth within the sealed can. 
"Commerically sterile*' does not mean that all 
microorganisms have been killed, as would be the 
case with surgical sterility from an autoclave. 

12-52. Another form of heal processing now in 
general use is called "aspetic canning.** In this 
process, the food is fiash sterilized by being exposed 
to surfaces superheated by steam lo temperatures 
close lo 400® F. At the same time the food is being 
fiash sterilized, the cans and lids are also being fiash 
sterilized with superheated steam.* The food does 
not leave the sterile chamber but is put into the 
sterile cans while still in the sterilizing chamber and 
the can is sealed under these aseptic conditions. The 
result is a basically sterile product that has 
extremely long keeping qualities. This process is 
currently being used primarily lo prepare sterilized 
milk and oiher dairy products, such as ice cream 
mixes. 

12-53/ Packat^ng. Canned food containers are 
glass boiiles or metal a^ns made of tinned steel or of 
aluminum. The use of glass is generally limited to 
foods that are not highly perishable. The 
advantages of glass are that it is cheaper and the 
consumer can see the contents^ Its disadvantages are 
that it breaks easily and that food in it cannot be 
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processed under high temperatures and pressures. 
Cans do not have these disadvantages. 

I2-S4. Cans are manufactured from steel base 
plate to which a thin film of pure tin has been coated 
electrolytically. Various types of enamels may be 
used to protect the interior surface of some cans. 
However, many canned food items are placed in 
cans with no enamel coating. Enamels are used to 
inhibit undesifuble reactions betv^een the metal and 
the product. Such reactions may produce hydrogen 
swells (hydrogen gas released inside the can) and 
discoloration of the product. To be suitable for use 
inside cans, the enamels must be nontoxic, must not 
react with food, must withstand fabrication without 
shipping or flaking^ and ftust adhere firmly to the 
tin plate. 

12-53. Two types of enamel frequently used in 
cans arc '*R enamel" and **C enamel." R enamel is 
used for pigmented fruits and vegetables to preserve 
their natural color. C enamel, which contains 15 
percent finely powered zinc oxide, is used for 
canned com, meat, fish, and poultry products. 
Without this enamel, the sulfides-released in protein 
breakdown react with iron and tin to form black tin 
and iron sulfides. With the coating of zinc, the 
sulfides > react with the zinc to form white zinc 
compounds that are not objectionable in 
appearance. 

1 2-56. Before leaving our discussion of cans, let's 
briefly consider the external coatings applied to 
some cans to prevent corrosion and to provide 
camouflage. There are three types of these coatings. 
Type 1 is a precoated camouflage paint that is 
applied before the fabrication of the can. The side 
seams of the can must be painted after retorting 
(after the can has been sealed and its contents 
cooked). Jypc ft is a postcoated camouflage that is 
applied after retorting. It may be applied by 
brushing^ dipping, or spraying. Type III is 
precoated and '*n pigmented. K.nown as **gold 
enamel,** it m-^y bt applied before or after restoring. 

12-57. You see, then, that cans have been 
carefully designed to protect food. Their excellent 
design combined with the superb, modem 
processing techniques now used in canning, has 
practically eliminated the threat of food poisoning 
from commercially canned products in this country. 

12-58. Radiation. Preservation of foods by 
radiation is limited to the use of electrons and 
gamma rays. Gamma rays and electron radiation 
can be used to kill microorganisms and insects in 
food. Electron radiation derived from electrolinear 
actuators and gamma rays derived from cobalt 60 or 
cesium 137 have been used to keep potatoes from 
sprouting, to kill insects in grains, 4o delay the 
ripening of fruits, to speed the ripening of fruits, to 
kill salmonellae in eggs, to kUl trichinae in pork, and 
to preserve bacon and various other kinds of foods. 
A medium level of radiation (100,000 to 1,000,000 
rads) kills nearly all the microorganisms, but the 



product is not rendered completely sterile. 
Perishable foods treated in this way have a longer 
shelf life when they are stored under refrigeration. 
Exposures of 1,000,000 rads cause certain foods to 
lose quality. Large doses of radiation (up to several 
million rads) have been used to sterilize some foods 
but may cause softening of vegetables^nd off- 
flavors in meats and fats. Recent findings indicate 
that if foods are irradiated at low temperatures, the 
production of such off -flavors is reduced. 
Furthermore, findings show that the use of gamma 
rays or electrons do not produce radioactivity in 
foods. 

12-59, Fermentation. During fermentation, the 
acid formed lowers the pH of the food and helps to 
preserve it. For example, the natural sugarof a food 
may be changed by' microorganisms (bacteria or 
yeasts) to lactic acid, then' to alcohol, and finally to 
acetic acid. Either lactic or acetic acid will act as a 
preservative by lowering the pH of various foods. In 
the majority of those foods preserved by 
fermentation, the process is accomplished by the 
formation of lactic acid rather than by acetic acid. 
For example, che^e, sauerkraut, olives, etc., are all 
preserved by lactic acid. The pH resulting from 
fermenting foods is adequate to prevent the growth 
of all pathogens. It will not prevent the growth of a 
fevy types of spoilage microorganisms, nor will it 
effectively slop enzymatic activity* Hence, many 
fermented foods, 'such as sauerkraut, must be 
pasteurized and canned or bottle, if indeed they are 
not actually heat processed* Here, let's discuss 
sauerkraut and cheese as examples of processing by 
fermentation. 

12-60. Sauerkraut production. Sauerkraut is 
produced from cabbage. The cabbage is washed and 
shredded and salt is added to a concentration of 2.25 
percent to 2.5 percent. The shredded kraut is packed 
in vats and weight is applied to submerge it in the 
brine solution. The temperature is held at 70° F. to 
75** F. during lactic acid fermentation. When the 
right amount of acidity is produced, either heat or 
cold is used to stop the fermentation. Most 
silierkraut for the Armed Forces is canned and 
subjected to heat treatment during canning. 

1 2-6 1 . Cheese, The principal function of bacteria 
in cheese making is to produce acid. The action of 
the bacteria helps to curdle milk, expel whey, gather 
the curd, and protect against putrefaction. Bacteria 
and molds are responsible for the different flavors 
of cheese. 

12-62. Curing. Curing is a method of preserving 
or imparting a particular flavor to various meat 
products* Salt is the basic curing agent, but it may 
be supplemented with other agents, such as sodium 
nitrate, sugar, spices, and many other 
supplementary products. The primary objective in 
curing meat is to prolong its keeping quality. This is 
done by saturating the tissues with salt, which 
eventually destroys most of the microorganisms. 
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The sail docs not destroy ail pathogens; the curing 
process will not make trichinae-infested pork safe. 

I2r63. Meat was orjginally cured in order to 
preserve it. The need to cure meat for this purpose is 
not -as great today as it originally was, because 
refrigeration is available now. Consumers have the 
same eating habits they had before refrigeration was 
developed, and they still demand the flavors and 
colors of cured meals. 

12-64. Salt, Salt used in the curing formula may 
,be used alone or with other ingredients. Salt is 
basically a preservative, it extracts moisture from 
meal, and imparls flavor. Salt also tenderizes foods, 
especially the skin of vegetables. Salt in a 15-percent 
solution will preserve foods, control enzymes, help 
rempvc water, and prevent the preserved food from 
absorbing metal from the can. When used on meats, 
however, sah destroys their color. This is why 
nitrates and nitrites must be added if a pink or red 
cast is desirable. 

12-65^ Sugar. The preserving characteristics of 
sugar are similar to those of salt, though sugar does 
not have these characteristics to the extent that salt 
docs. Sugar adds flavor, removes some moisture, 
tones down the brack ishness of salt, and furnishes 
food for growth of the bacteria desirable in the 
curing process. Excessive amounts of sugar do not 
enhance the keep ing^ua lit y of meal, but they may 
cause it to turn dark red. Sugar is also used with 
sodium nitrate in the curing of meal. There, the 
sugar feeds bacteria that are essential to reduce 
sodium nitrate to sodium nitrite. 

12-66. Nitrates, Sodium nitrate and potassium 
nitrate act as reservoirs for nitrites, thus 
maintaining an effective level of nilrile for the 
curing of meat products. 

12-67. Nitrites, Nitrites are produced from the 
action of reducing bacteria on sodium or potassium 
nitrate. Nitrites , unite with hemoglobin or 
myoglobin to form' nitric oxide myoglobin, which, 
in the presence of heat, yields nitric oxide 
mvochromogen (a stable color). Nitrite salts may be 
added to the nilrates.to insure that there is enough 
nitrite for color fixation. The quality of the nitrites 
added is carefully controlled by APHIS to avoid 
creating toxic effects. 

12-68. Pickie, The term "pickle," as applied to 
meat curing, means a solution of the curing agents. 
A plam pickle is simply a solution of sah in water, A 
compound pickle contains salt, sugar, and /or 
sodium nitrate and/or sodium nilrile. A pickle that 
contains sugar -in some form is also known as sweet 
pickle. , 

12-69. Smoke, Egyptians and ancient Sumenan 
civilizations smoked meal. In North and South 
America, the Indians smoked meat over the tops of 
their tepees. The smoking had som^drying and 
preservative effect from the heat and the release of 
pyraligenous acid in wood smoke. Today* meat is 



smoked mainly to give it flavor and color. The 
preservation is done by the curing process. 

12-70. The objectives of smoking meat are to 
retard bacterial growth by the removal of moisture, 
to impart a desirable smoked flavor, to stabilize a 
cured color, to prevent oxidative rancidity, and to 
kill surface baaeria. 

12-71. Use of Food Additives. In addition to the 
use of salt and sugar discussed in curing meals, we 
use many other additives, some of which are 
discussed in this text. For centuries man has used 
additives to preserve food. A good example is sah 
(sodium chloride), which has been, used since 
ancient limes. Today, through advances in 
chemistry and food technology, many chenucal 
compounds are added to foods to stop the growth of 
microorganisms without injuring the foods. The use 
of chemical preservatives in food is closely 
controlled by the Food and Drug Administration, 
which has enforcement responsibility for the 
Federal Food, Drug, and Cosmetic Act, the act that 
regulates foods that enter interstate commerce. 
Some of the established criteria pertaining to the use 
of chemical food additives are that they must: 

fl. Not injure the consumer. 

b. Improve the food material. 

c. Not reduce action of digestive enzymes. 

d. Not react to form harmful compounds in the 
body. 

Be easily identified. 
/ Be proved safe before use. ^ 

12-72, Among the additives used in foods are 
sugar, acids, salt, antibiotics, sulfur compounds, 
oxidizing agents, antioxidants, enzymes, and food 
flavor amplifiers. We will examine these allowed 
additives and then briefly consider a few forbidden 
additives. 

12-73. Acids, Acids are used to improve the 
flavor of foods and to help in food preservation. 
Among the acids used in foods are the benz6ates, 
the propionates, citric acid or citrus juices, acetic 
acid, and phosphoric acid. Acids are added to foods 
to -attain a pH that is unacceptable to those 
organisms that arc present. While to some persons 
they enhance food flavors, to others they harm the 
taste. From a practical standpoint this infonnation 
may be useful to you. When potato salad is acidified 
to a 4.5 pH level, it is much safer lb serve than is the 
normal, rather bland potato salad or sweet potato 
salad concoction. This is also the reason that 
various fruit and lemon-cuslard-lype pies need not 
be refrigerated. They, too, have a low pH. 

12-74. Benzoic acid in a concentration of 0.1 
percent is fairly effective in preventing the growth of 
yeasts. Its bacteriostatic action is enhanced by such 
products as phenylbutyric acid. Esters- of vanillic 
acid (a derivative of p. hydrobenzoic acid) are 
effective against many microorganisms, including 
molds and some heat-resistant, spore-forming 
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bacteria. The use of ethyl vanillate in World War II 
made it poutble to deliver acceptable foods to many 
paru of the globe. 

12-73. The salts of propionic acid (a fatty add) 
are nontoxic; they are used to inhibit mold in bread 
and cakes. Propionates are also used to inhibit the 
growth of Surface mold in cheese. Soft cheeses, sucl^ 
as cottage cheese and cream cheese, may be 
protected from mold by the addition of 0. IS percent 
of calcium propionate. 

12-76. Antibiotics. These are chemicaj 
substances produced by certain living cells, such as 
b^ctecur, yeasts, and molds. They may prevent 
disease-producing or spoilage organisms from 
muhiplying, or they may kill them. Two antibiotics, 
oxytetracycline (or terramycin) and 
chlortetracycline (or aureomycin), have been 
approved as antibiotic additives for cHicken and 
whole gutted fish. Their use slightly extends the 
shelf life for these highly perishable products. It is 
debatable whether their use is really worthwhile, 
when weighed against such disadvantages as 
creating resistance to these antibiotics in^certain 
bacteria. In the canning industry, two antibiotic^ 
that show promise in accelerating the speed of^ 
killing spores are subtilin and nisin. 

12-77. Sui/iir conjpounds. Sulfur dioxide and 
various sulfites are used in the preservation of acid 
fruits and vegetables. They are effective against 
molds but are not very effective against yeasts. The 
sulfur substances can reduce food palatability and 
may inactivate some vitamins. Fruits are sulfured 
by burning sulfur or by exposing fruit to sulfur 
dioxide gas. Apples may be dipped in a solution of 
sodium bisulfite or sulfur dioxide. 

12-78. Oxidizing agents. Oxidizing agents are 
used in meat, fish, flour, frujt, and vegetable 
preservation. Sodium nitrate and sodiurti nitrite are 
used in meat curing. These are broken down to 
nitric oxide, which is a color fixative. Bleaching 
agents are used to preserve flour. Other oxidizing 
agents include hypochlorite solutions to inhibit 
mold growth on fruits. 

h2*79. Antioxidant^. Antioxidants are 
substances that are added to foods to protect them 
chemically against oxidation. A common form of 
oxidation is one type of rancidity of fats. This 
oxidation (oxidative rancidity) may develop and be 
accelerated by light air moisture, heat, and 
catalysts, such as copper. Among the antioxidants 
used are the tocooherols, cephalin, gum guaiac, 
propyl gallatc, ascArbic acid, and citric acid. The 
tocopherols (including viumin E), come from 
vegetable oils and are good antioxidants for animal 
fats. Cephalin comes from soybean lecithin, and is a 
good antioxidant. Gum guaiac is an antioxidant 
and stabilizer for many fats, including dehydrated 
fats. Propyl gallate, not to exceed 0.01 percent, 
preserves lard. Asffrbic acid is used to prevent the 
rancidity of ma~^onnaise and to prevent the 



browning of the unprocessed cut surfaces of such' 
fruit as peaches, apples, and apricots. Two percent 
citric acid or 0.1 percent hydrocloric acid are also 
used to prevent sliced peaches from browning. 
V 12-80. Enzymes. These substances are used to 
break down connective tissues and tenderize meat. 
Tenderizing enzymes inclucfe papain, bromelini 
ficin, and asclutin, each of which is heat labile. 

12-81. Flavor amplifiers. Included in the flavor 
amplifiers are monosoduim glutamateHtnd many 
spices. With a few exceptions, these flavor 
amplifiers arc not food preservatives. Some spices, 
such as^clevcs-andcinnamon, arc bacteriostatic to 
sonjraegree, and son;ie arc even bactericidal in 
ain situations. 
12-82. Artificial 
Artificial sweeteners 
bods as well as in mar 
o dietary intent. Artit 
reservation quality 
Consequently, foods 



teners and miscellaneous. 
e widely used in dietary 
other foods consumed with 
eetners no food 
sugar miwi have, 
might^^^ve been 
preserved had they contained a high sugL- content 
are not preserved solely by the addition otartificial 
eeteners. Thousands of other food additives are 
roved for use under the guidance of the Food 
and urllgAdministration. All have specific criteria 
for use, and sbme are toxic if applied beyond the 
limits intended for their use. Others have special 
disadvantages inthcir use. Questions concerning 
additive usage should be referred to the closest 
F^od and Drug Administration representative. 

12-83. Forbidden food additives. Among & 
forbidden food additives is sodium sulfite, a toxic 
substance sometimes used illegally to redden stale 
meat. Also included are sodium nicotinate, salicylic 
acid, hydrogen peroxide, and quaternary ammonia 
compounds. Except 'for use on poultry arid fish, 
antiobiotics are also forbidden. 

13. Packaging and Packing 



13-L Foods must be packaged (placed in an 
individual container or can) and then packed 
(several packages made ready for storage and 
shipment) in various ways so that wkolesome foods 
can be delivered to military installations all over the 
world. YtTur job will necessitate an ability to 
recognize markings and labeling, and, in some 
instances, the capability to inspect for proper 
packa^ng and packing in terms of the contract. 
There is a tendency to overemphasize the inspection 
of rood and to undereniphasize the inspection of the 
package or container. In this section we will look, in 
a broad general sense, into the purpose of 
packaging, discuss the types of packages, and then 
take a brief look at the materials used to pack the 
packaged products. 

13-2. Purpose and Types of Packaging. Foods 
for military consumption must be stored in all kinds 
of climates. The package protects the food and 
serves as a convenience in usmg and handling. The 
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package or container must protect the food from 
moisture, excessive heat and cold, insccu, rodents, 
some pressure from weights in storage, acids, 
alkalies, oils, and damage caused by rough handling 
(it is 'evident that the paclong aids many of these 
protective functions). Yarthe container must not 
impart any odors, tastes/or toxic material that the 
food can absorb. A perfect package has not b<^n 
developed, but new developments tend toward 
increased tensile strength, lighter AVeight, and 
increased resistance to vapor, to temperature 
variations, and to flammability. For convenience to 
the military services, the weight, strength, and site 
of the container are important. Consideration must 
be given to reduction in shipping costs, to shipping 
problems encountered in moving pVoduas from 
warehouses to using facilities, and to the placcmenl 
of the products onto shelves and into the 
refrigeration equipment of dining facilities. 
IndivijJua) containers must be easily opened with 
standard Air Force dining hall equipment. 
Packages must be labeled for proper dining hall 
identification. 

1 3-3. The individual papkage/ easily f^ll into two 
general categories— rigid and flexible. Tin cans are 
still the most prevalent form of container used in 
packaging, but are being replaced by the aluminum 
can and by the gla-K^container, which is also 
classified as a can in a broad seme: "ajar for patking 
or preserving fruit.** Cans may also be classified as 
to method of filling. An example of the vent-filler 
can is an cva^oratew^jjiill^can, spot soldered on the 
end at the^ol where the milk is injected. An 
examplrof tht hole and cap is the Log Cabin Syrup 
can or the Wesson Oil container. An example of the 
sanitary can is an ordinary can, for instance, a 
normal iiit can constructed of cold rolled steel 
coaled with tin and soldered at the ends, As has \ 
previously b^en pointed out, cans are enameled to" 
protect the product. Can sizes are usually « pressed 
as two three-digit numbers, the first referring to the 
diameter and the second to the height. The first digit 
of a can sue reflects the whole number pf the size, in 
inches; the next two digits, the fractional inches in 
sixteenths. Thus, a can sire **40l x 417* is a can 
whose diameter (first three digits) is 4 and 1/16 
inches, and whose height (second three digits) is 4 
and 12' 16 inches (4^^ inches), In the example **40 1,'' 
note that the zero is ustd as a filler 

13-4. Flexible pacca^ng materials are 
numerous Of interest is the imperviousness (not 
allowing passage) of the material to light, gas, or 
water vapor Let's start with one of the earliest 
wrappers developed, waxed paper. If it is waxed on 
only one sid(5, it is considered impervious of^y to 
water vajjbr. Aluminum foil is impervious to vapor, 
gas, and light but is not considered good as a 
commercial wrapper unless laminated to other 
matttials because- it loses imperviousness when 
wnnicd (it cracks). Cellophane is not tough and/is 



\vater pervious. It is oxygen and gas irfipervious 
until wet, Since yncats must be pac)tcd so that 
oxygen can get in and permit breathing, cellophane 
is often used because the meat juices wet the 
cellophane enough to permit the pw*ge of oxygen. 
Cellopbane is pften laminated tgflojmer wrapping 
materials. Saran is a wrapping rrfalcrial impervipus 
IP everything. PPlyethylefie ishough^ and water 
impervious, but it is pervious to gases and is 
shrinkable, On the oiher hand j)0lyvinyl chlonde is 
pervious to oxygen, is stronfi(ris^^wtflii^^ 
and does not shnnk. Mylar (sawcfiVOTck) is a 
wrapping* used when foods are to be cooli^ in the 
package. It is thf strongest, most resistant, of the 
flexible packaging materials, is a chemical repdient, 
and is water and gas impervious. Amino acids^n 
be synthesized into any meat orxontainer, crcat^m 
an interesting flexible packaging ^material, p 
synthetic protein film.AVhen it is us^d to wrap foods 
(such as sausages), the consumer actually eats the 
package! ^ y 

13 5. Purpose of Packing and Packlne 
Materials. Packing Is the grouping of a number of 
small packages or units into one larger unit or pack, 
using such materials as are necessary to protect 
against mechanical damage, loss, pilferage, flm, 
contamination, moisture, and other conditions tha\ 
may affect the Wholesomeness or stora'ge life of^ 
foods. 

13-6. The*" packing materials used are paper, 
cloth, wood, metals, artd synthetics, such as 
fiberboard Packs include boxes, crates, bales, 
bundles, sacks, bags, drums (metal or fiber), fib^r 
cans, wooden barrels and kegs, miscellaneous 
packs, and paHetized unit loads. 

13-7. Marking for shipment and storage is in 
accordance with applicable military Standards i)ut, 
m general, for perishable^ubsistenoCKi* conveys this 
information: / 

a: Item description and grade (or brand). 
6. Quantity, size, unit, and total net weight. 

c. Gross weight and cube. 

d. Date packed (month, day, year) 

e. Contract or purchase order number; name and 
address of contractor. 

/. Special markings. 



The standard markings for perishable subsistence 
do not apply to fresh fruits and vegetables. These 
arkings are made as specified m the contract or 
pu>^hase order. 

14. (told Storage Practices 

)4-IJ^ore than half of the military ration 
consists of perishable items that require 
refrigeration. You will inspect the following'foods 
in a cpid storage environment fresh and frozen 
meats and meat products; fresh and frozen fish and 
other waterfood products; poultry, eggs, and dairy 
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products; fresh fruits and vegetables; and other 
frozen foods. To reflect job practices, we will briefly 
review the functional parts of a cold storage plant 
an^*^wiU discuss general storage practices that are 
essential for weQ-informed inspectors to know. 

14-2. Parte of a CoMStormce Plant. Lct'^ visit a 
typical cold storage plant and look at the freezer 
storage room, the meat chill room, the cooler 
rboins, and the ventilated storage room, 

14-3. Freezer storage room. Ideally you will find 
the freezer storage room maintained at a 
temperature of 0° F. to -10** F. with a minimum of 
temperature fluctuation. AH food items that are 
frozen when received are stored here. Especially 
watch for subsistence items that deteriorate in 
prolonged storage (such as pork, sausage, 
frankfurters, salami, precooked frozenr in-flight 
meals, TV dinners, and meat pics). These items must 
be stored at temperatures no higher than -10^ F. if 
at all possible. If you notice food products stacked 
with stripping (pieces of thin boards) between tiers, 
it may indicate that the food product was received at 
20** F. or above and was, therefore, specially 
stacked to insure a circulation of cold air around the 
containers. Stacking will be furthefdiscussed later. 
Other foods received at below 20° F. arc normally 
piled into compact stacks without stripping between 
tiers. , . 

14-4. If you find the contents of a container 
removed and scattered, it probably indicates that a 
product was received partially defrosted. It was 
scattered so that it would refreeze quickly, as any 
accepted partially defrosted item must be refrozen 
without delay, You may find a fan being used to 
circulate the cold air rapidly in such cases. If not, 
recommend such practices if they are necessary. 
You should also make sure that these refrozen foods 
are always marked in some way so that the refrozen 
lot can be issued before other products in the same 
category are used, since those that were refrozen 
have a markedly shortened shelf life. Good 
inspectors insist that frozen beef carcasses be hung if 
at all possible. Under no normal circumstances do 
wholesome practices permit fi(odsrtcr1)c frozen in 
the freezer room, since freezing takes place too 
slowly and results in a product of inferior quality. 

14-5. Meat chill room. As we continue our 
inspection .tour, we enter the meat chill room (or 
rooms). Notice that the temperature is maintained 
at 30° F. to 32° F. Suppose that an error has been 
made, and the temperature held below 30^ F. Slow . 
freezing of the product would result, and you 
could e.\pect to find discoloration and loss of 
'quality in the product; but this is a rare occurrence. 
Norgially, you can expect to .find the following 
items stored in the meat chill room: fresh meats and 
meat products, fresh pouUVy, and smoked or salted 
Bam and bacon. Fresh pork and pork sausage need 
a lower storage temperature. If, as is often the case, 
fhis is the only mbat chill room available, the pork 



should be stored in the coldest part of the room for 
no longer than 48 hours, and a good inspector will 
be alert to guard against other practices 
endangering the wholesomeness of the product. 

14-6. Cooler rooms. On an inspection tour you 
will normally find at least two cooler rooms^ Dairy 
products, eggs, lard, and lard substitutes are stored 
in one room; while, to prevent the transfer of taste 
and odors, fresh fhiits arid vegetables are stored In 
another room. (This excepts those less perishable 
items stored in the ventilated storage room.) You 
should find both cooler rooms maintained at 35° F., 
^^hd again the temperature should not be allowed to 
fluctuate. Capful control of the velocity of the 
refrigerated air is necessary. Dehydration and 
damage to the stored food are points to look for on 
inspection and could indicate excessive air velocity. 
If your base does not have a ventilated storage 
room, or if it is not using it to^tore such items as 
cucumbers, eggplant, tomatoes, etc., make sure that 
the fruit and vegetable cooler room mentioned 
below is not held below 40® F. Temperatures beloMi 
40° F. can damage some fresh vegetables. 

14-7. Ventilated storage room. You will usually 
find the less perishable fruits and vegetables, such as 
potatoes and apples, stored in a well-ventilated 
storage room. Sometimes refrigeration is available, 
although in cold climates it is at times necessary to 
heat the room to prevent the temperature from 
dropping below 38° F. The room is preferably 
maintained at 40° F. If white potatoes are stored at 
a temperature below 40** F., they will develop a 
sweet taste, so keep this in miiid while inspecting. 
Common foods that you may find stored in 
ventilated storage are apples, avocados, beets, citrus 
fruits, cucumbers,^ eggplant, dried fruits, honey, 
canned meats, honeydew melons, onions, parsnips, 
pears, peppers, potatoes, pumpkins, squash, 
tomatoes, turnips without tops, and canned 
evaporated milk. The following points are of 
interest to you^as an inspector, food is stored here 
only to lengthen its shelf life; temperature control is^ 
involved as well as ventilation (honey, canned 
gpxu^s, etc.); pinpointing caused by condensatioa 
formlhg on cans may denote ihadequate ventilation; 
and honey turning to sugar denotes improper (too 
low) storage temperatures. Space availability is a 
factor in placing«a product in the ventilated storage 
room. ^ I 

14-8. Factors Affecting Cold Storage. What 
factors that accelerate spoilage can you help control 
in your inspection? They are: 

a. Lack of heat withdrawal from the product 
shown when packages are not adequately spaced. 

b. Rough hafidling Xnoi much you can do). 

c. Incorrect humidity (some items need more 
than others — if the situation cannot be controlled, 
recommend that these items be issued at an earlier 
time). ' 
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d. Mildew resulting from too much humidity 
(recommend that the door be kept closed as much as 
possible and if mildew is still a problem, scrub the 
walls with dcitcrgcnt and wafer, followed by a plain 
water flushing— then by a flushing with quaternary 
ammonium compound or, if it is not available, with 
clorox solution). - - 

€. Lack of ventilation (control the height of the 
stacks off the floor and the distance from the walls, 
and use stripping). 

/. Crushing (recommend that bags not be stacked 
more than four or five high). ^ 

g. Ensure sto^k rotation (this is probebly the 
most important existing warehousing provision; 
FIFO— first in, first out— should be everyone's 

byword). > , 
/?. Fluctuating temperatures (examine the 

temperature records). 

I. Defrost units (determine if defrosting was 
adequate). 

14-9. General Storage Practices. There are general 
practices and terms concerning stacking, dunnage, 
and ventilation. Stacking is the placement of 
packaged items and carcass meat in neat, compact 
stacks, with a space of 4 to 6 inches between the food 
and the wall, and 18 inches between the top of the 
stack and the ceiling. Floor dunnage (2 x 2-inch 
strips of word or metal) is frequently used to keep 
food products from touching the floor and to allow 
air circulation beneath them. The amount of 
ventilation necessary depends upon the commodity 
stored. For instance, fresh fruits and vegetables 
require ventilation in the stack, although cases or 
boxes can usually be stacked so that there are ample 
air spaces in the sUcks. Shell eggs in wooden cases 
need not be stacked with wooden stripping if they 
are stored only a few days, but if they are in 
fiberboard cartons or are to be stored longer than a 
few days, the tiers must be separated with wood 
stripping. Tiers of boxes or cartons containing fresh 
meat products must be separated with stripping of 
thin boards or laths. 

14- 10. Frozen meats, meat producU, poultry, 
fruits, and vegetables, received at temperatures 
below 20*" F. and solidly frozen, arc correctly stored 
for stack ventilation if the diinnage on the floor is at 
least 2 inches thick and the product is stored 4 to 6 
inches from the wall. As it was indicated earlier, 
items received at temperatures higher than 20® F. 
are correctly stacked with stripping. 

15. Dry Storage PraetiCM 

15- 1. Nonperishable subsistence can generally be 
defined as foods that can be stored without 
refrigeration and includes canned goods, sugar, 
flour, condiments, cereals, preserves, salt, and 
dehydrated foods. The guide for dry storage 
warehousing layout is in AFM 145-^1, Commissary 
and Subsistence Depot Operating ManuaL The 



Veterinary Service inspects storage facilities for 
sanitation and adequacy for the preservation of all 
subsistence. Points to check when you are 
inspecting nonperishable storage faciKties are the 
use of pallets, heating facilities, ventilation, 
security, insect and rodent control, storage charts, 
markings, and epidemic spoilage. We will discuss 
each of these items and some other general dry 

storage practices. ,t >iq 

15-2. Use of Pallets. Pallets are usually 40 x 48 
inches in size. Cargo pallets which may bfc used to 
store heavy materials may be 48X72 inches. Pallets 
are designed so thaWiJi«lifts can move them with 
their contents and muW be sturdy enough to 
withsund the weight of the foods stored. You must 
also inspect another type of pallet, the box pallet, 
which has a standard pallet base with a vertical and 
top framework. This pallet is designed to storp odd- 
sized and odd-shaped conuiners, or containers that 
are easily OTished, so observe them for evidence of 
crushing. You need to check the air space under the 
foods for adequate cleanliness and to see that 
provision has been made to implement effective 
rodent control. There should be enough space for 
placing rodenticides but not enough so that rodents 
can find harborage. 

15-3. Heating and Ventilation Facilities. Most 
dry storage warehouses must be heated during cold . 
seasons. An inspector must be observant because 
glass containers and liquid canned goods are 
particularly vulnerable to freezing. Some dry 
canned Igoods containers can withstand freezing. 
Freezing, however, can cause undesirable changes 
in appearance in the food, and can cause cans to 
burst. On the other hand^ in warm weather, storage 
buildings must be adequately ventilated. This may 
be done with vents and windows; if necessary, 
exhaust fans may be used. 

15-4. Security. AH dry storage facilities should be 
locked when the building custodian is absent. 
Loading and unloading doors should have an 
overhead light for use during hours of darkness. 
. Sensitive food items are usually stored in a room 
that is kept locked. Outside windows are covered 
with chain link security fende or iron bars. As a 
precautionary measure, you should _hayc^ the 
commissary building custodian's permission to 
enter a building to perform your inspections. He or 
one of his men should accompany you all the time 
you are in the building. 

1 5-5. Insect and Rodent Control. The first step in 
insect and rodent control is to insure 'that no 
subsistence is infested with rodents, weevils, or 
other vermin. Such products as flour, dry beans, 
rice, raisins, macaroni, spaghetti, noodels, and 
cereals are particularly vulnerable to insect 
infestation. When performing an inspection, you 
should check the housekeeping procedures, the 
rodent-proofing, the frequency of stock rotation, 
and evidence of insects and rodents. If insects and 
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rodents are found, you should report this, along 
with your written recommendations about their 
control, to the Commissary Officer. 

15-6. Stonfe Charts and Marklnts. Charts 
showing ^the storage life of nonperishable 
subsistence are found in AFM 145-1, Commissary 
and Subsistence Depot Operating ManuaL Food 
containers without a. packing jdate should_ bc_ 
stamped to show the date that they were received. 
This tells you how long the product has been in the 
warehouse and is a means of controlling proper 
stock rotation. 

15-7. Epidemic Spoilage. This is spoilage that 
occurs when a can (or cans) in a stack of cases 
ruptures and the contents leak on cases and cans 
that are stored below. The leakage spreads laterally 
and downward in a bell shape. Whenever epidemic 
spoilage is detected in^ stack of subsistence cases, 
the spoiled cases and cans must be removed 
immediately so that further spoilage does not occur. 
The spoiled contents of the ruptured cans will spoil 
other cans when they spill on them. 

15- 8. General Dry Storage Points. Here are some 
general dry storage points that you as a food 
inspector need to consider 

a. Again, proper stock level control, along with 
FIFO (first^n, first-out), are mandatory practices. 
They must be conscientiously checked by inspectors 
dnd foUowed'by warehouse personnel. 

b. Don't stack too high. 

c. Insects and rodents ruin the wholesomeness of 
dry foods in storage. 

d. ' Check for rUptured cans and pyramids. 

e. Check for mold. 

/ Stack 6 to 8 inches away from wall. 

g, Don*t stack closer to the ceiling than 18 inches. 

h. Keep food stacks off the floor. ^ 
i_Av-oid-StackingJn_Jront of windows or any 

other source of heat. 

j. Close doors on wet days; open them in dry, 
sunshiny weather. 

k. Write to the company and secure its codes to 
interpret the pack date of its standard brands. 

/. Destructive sampling is at commissary 
expense. 

18. inspection of Canned Goods 

16- 1 . Since you do not ustuiUy perform T Prior to 
Purchase*^ Class 3 Inspections (of canned goods) 
you will not often follow a defmite inspection plan 
as is spedfied in an individual contract. However, if 
you are performing a destination inspection (Class 
4), inspect a representative number of units on a 
statistical sampling basis. If more defects or 
defective units arc found than are allowed, notify 
DPSC (Defense Personnel Support Center). When 
inspecting canned good^ on a Qass 5 inspection, 
remember that the invoices on these Government- 
owned products normally designate a condition 
code for the product. Three codes are used— A, B, 



and C. Code A means prime quality; Code B means 
intermediate quality; and Code C means the 
product should be issued as soon as received and not 
held for any. extended period of time. The "during 
storage" inspection (Qass 9) is limited to ensuring 
that the product is sound. We will discuss the 
problem from the angle of v^ur examination of the 
individual can oj^ the primary container^ and, as 
nec^sary, of its contents. To do this, we will break 
the examination into two phases: spoilage when 
cans appear normal and spoilage when cans appear 
damaged because of a major or a minor defect. 

16-2. Cans Appear Normal. In any open-can 
inspection, usually used in conjunction with 
statistical sampling (covered elsewhere in this 
course), you may discover the following defects: 

a. Soured contents (flat souring. Usually caused 
by thermophiles; contents develop excess acid 
without the formation of gas). ^ 

b. Black contents (caused by the reaction of 
sulfur and steel, or of steel with sulfur-producing 
bacteria). 

c. Spangling (tin reacts with the food 
components, appears as little dark blotches on 
inside of cans, does not aversely affect food, often 
seen in cans of tomatoes). 

d. Texture, color, or taste of food is "off," 
(evaporated milk must be rotated and periodically 
inverted to prevent settling and appearing grainy). 

e. Pinholes (small and at first invisible) mean 
that the contents of the can are contaminated from 
the outside. Gas, but not necessarily liquids, escapes 
through pinholes. Since pinholes usually occur 
around the groove, of the scam, running the point of 
a ballpoint pen along this juncture will often 
puncture them or allow you to feel a defective area. 

16-3. Defecjj^e Cans. A visual examination of a 
primary corrtainer includes Jts.. type, style, size, 
condition, exterior coating, and labeling. Dents in 
cans are described by such terms as "body dents," 
"end seam dents," "buckled seams," and "paneling" 
(caused by excessive v^uum). You must especially 
consider major and minor defects. A major defect is 
one that can result in failure or materially reduce the 
usability of the unit. A minor defect does not 
materially reduce the usability of the unit; it either 
limits its serviceabilit^r is a departure from the 
estabTishcd" Ttahda^^^ that has no 

bearing on the effective use of the unit. 

16-4. When you perform a during-storage 
inspection, the primary consideration is the 
condition of the product. If you are performing an 
acceptance inspection, the percent of major and 
minor defects becomes an important and 
controlling factor. The AMS Handbook, Exterior 
'Condition of Filled Food Containers, U.S. 
Department of Agriculture, Agriculture Makcting 
Service, pictures both the upper and lower limits of 
major and minor can defects. For instance, any 
severe body dent (deep and sharp dents with sharp 
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angles to the points) is classified as a major can 
defect; so is a severt body dent involving an end 
seam with possible disruption of the hermetic seal. 
A moderate body dent involving an end seam is 
classified as a minor defect Your supervisor can 
help you acquire skill in further identification of 
body dents in cans. 

16-5. Distended Cans. There arc oiher defects 
that relate to distended cans, all of which are 
normally classified as major. The descriptive terms 
^flipper," "springer," and "sweller" arc used rather 
loosely by the canning trade. A "flipper" is a can 
that has too little vacuum. The can appears normal 
until struck on a flat surface. The blow causes the 
opposite end to distend until forced back into 
position. The causes of this condition are 
overfilling, insufficient exhaustion, or either 
chemical or bacterial action. "Springers" and 
"swellers" are more easily located and are 
predominantly causW by gas formation. A springer 
is a can with one end distended. If the distended end 
is forced in, the other end will distend . A s weller can 
has both ends distended. Varying degrees of internal 
pressure are denoted by such descriptive terms of 
visible-can defects as "soft swell," "hard swell," 
"bucked," "buckled," and "peaked." You must 
determine the wholcsomencss of the canned 
products where any of the above defects are found. 
You must act according to regulations as to the use 
or disposition of the affected cans. Some 
amplifications that better explain the causes of 
swelling are as follows: 

fl. Hydrogen swells arc caused by a reaction 
between acid foods and the metal can, releasing 
hydrogen gas. 



fe. Carbon dioxide swells are usually produced 
by microorganisms growing in the canned food. 
Ordinarily they are nonpathogenic; but, 
occasionaUy,'as in the case of botulism, they may be 

_pathogenic. » ' r *u 

c. Carbon dioxide distension is a resuu of the 
breakdown of the canned product. It is a very 
common occurrence in canned syrups and molasses. 
For some unknown reason, but perhaps because of 
the high carbohydrate content, these items break 
down and release carbon dioxide, which caulses the 
cans to swell. This type of sweller is not harmful and 
does not make the product unaccepable. 

d. Mechattical distension means that internal 
pressures cauSt^stress on the can. This can result in 
bulging and, in severe cases, ruptured seams. 

e. Filling errors produce cans that have been 
slightly overfilled and /or that were not adequately 
preheated to evict the gas or were not adequately 
vacuumized. 

/. Distension from differential altitude occurs 
occasionally when small, flat-type cans (sardme 
cans, especially) are filled at sea level and are then 
shipped to a much higher altitude. This is not 
harmful as far as product quality goes. 

16-6. t>rled Products. Many dried products in 
the dry storage warehouse require inspection. 
Examples are cereals, dried fruits, candies, etc. All 
previous precautionary statements regarding 
temperature, humidity, and stock rotation 
(especially) apply as firmly to these products as they 
do to those in cans. The greatest hazard to dned 
products is insect infestation. ^ 
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. MODIFICATIONS. 

I ■ ■ * 

/^la^^hkf^ >y V ^ o f this publication has (have) been deleted in 
adapting this material for inclu^ioft In the ^'Trial Implementation of a 
Model Syst/cm Provide Military Curriculum Materials for Use in Vocational 
,'ind Tfchnit:al Education." Deleted material involves extensive use of 
mfl jtnry forms, procedures, s.ystems, etc. and was. not considered appropriate 
for use In vocational and technical education. 
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STUDY REFERENCE GUIDE 



J. U^e !his Guide as a Study Aid Ii emphasizes all important study areas, of this volume. Use 
the Guide for revievs' before you lakc the closed-book Course Examination. 

2. Use the Guide for Follow-up after you complete the Course Examination, The CE results 
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tion The card will list Guide Numbers relating to the items missed. Locate these numbers in the 
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insure your master)" of the course. 
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scope; pages 5-8 
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26-29 
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pages 29-31 
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210 Dr>' Storage Practices; Inspection of Canned 
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pages 45-5 1 
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215 Glossary; pages 61-62 
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CHAPTER REVIEW EXERCISES 

The following exercises are study aids. Write your answers in pencil in the space provided after each 
exercise. Immediately after completing each set of exercises, check your responses against the answers for that ^ 
set. Do not submit your answers to EC! for grading. 

CHAPTER I 

Objeciives: To show ability lo recognize ceriain terms and microorganisms as they relate lo ihe veterinary 
service, to demonsiraic an ^inderstandmg of the various types of sienlizaiion: to idcniify the purpose 
and procedures in the use oAihe microscope; to show ability to collcctmg and submiiiing specimens to the 
laboraiory for analyses, and db be able to identity basic laboratory lesis used tor the examination^f foodsl 

L Define protoplasm, (1-3) ' 
2 What are two types of protoplasm'' (1-4) 



3. What IS one function of the cell membrane? ( \ -S) 



4, Cell membranes are referred to as semipermeable, WItat docs ihis mean ' (1-5) 



5 Briefly differentiate between a cTell wall and a cell membrane. ( 1-5,6) 



6 What are two functions of chromatin'^ -f 1-7) 



7. What IS one way m which bacteria resemble plants'! {2-1 ) 



8 What are two ways in which bacteria differ from plants'.' 



9 What are three shapes in which bacteria Occur'' {2-1 ) 



10. You are viewing a slide under the microscope and see many bacteria shaped like little ooil springs. Wliat are 
they called'' (2-1) 



1 I What IS the purpose of the flagella of bacteria'' (2-4) 
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How do certain bacteria protect themselves from unfavorable conditions? (2-5) 
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Hov^' can you determine if bacterial growth has occurred in a clear liquid medium'!^ (2-7 ) 



14. 



Hove does bactena) growtfi appear on a semisohd medium? (2-7) 



1.5. 



In what way uan you use bacterial colony characteristics'' (2-7) 
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Why are selective media so named'' (2-8) 



1 7. You have a bacterial growth on a culture medium and wish lo identify it more specifically; what could be 
added to produce an inhibitory medium or selective medium? (2-8j 



18. For what purpose is a differential mediunriti^ed? (2-9) 



19 When we talk about such things as moisture content, acid concentration, temperature, and proper oxygen 
requirements in microbiology, to what are we referring'' (2-10) 



20. Define and list three categories of bacteria based on their temperature requirements, (2-11) 



21. Why should you be concerned with psychrophylic bacteria'' (2-12) 



22. From a public health viewpoint, why arc mesophilic bacteria of particular importance? (2-13) 



23. Why does the removal of water from food sometimes prevent the spoilage of that food item'' (2-17) 



24. Explain the principle behind the preservation of food by altering the pH. (2-18) 



25 How do aerobic and anaerobic organisms differ? (2-19) 
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26. I)cscribc the oxygen requiremelts of facultative organisms. (2-19) 



27. Bnefly describe the diircrcnccs between endotoxins and exotoxins. (2-20) 

28. If a toxin is not affected by heat, what is it called? (2-20) 

29. Why does cooking food not always make it safe to eat? (2-20) 

30. Explam the reason for the statement-^'Not all fungi are destructive or harmful/* (3-2) 



3 1 . Yeasts and molds cannofproduce their own food because of the lack of a specified chemical. What is this 
chenucal and how do fungi obtain food? (3-3) 



32. Explain the significance of the absence of chlorophyl in yeasts or molds. (3-3) 

^ / 

33. If you observed a colony of fungi with hairlike structures called hyphae, which type of fungi would be^ 
represented'^ (3-6) 



34. Why are fungi of importance to the veterinary service? (3-7) 

35. What are protozoa? (3-8) 

36. How are rickettsiac transmitted to man? (3-12) / 

37. Define 'disinfection. (4-2) 

ji 

V ' C ^ 

38. Define sterilization and give three effective means of accomplishing this process. (4.3) 

39. What is the proper time and temperature for sterilization of glassware by use of a dry hot air oven'' (4-5) 



40. What Is the name of the piece of equipment you would use to sterilize items with steam under pressure? 
Describe ihe process. (4-6) 



41. What types of products can be sterilized by filtration? (4-7) 



42.*^ Differentiate between a germicide and^ anttseptic, (4-8) 



43. Explain the best way to avoid damaging the microscope objectives when vicwmg a hide. (5-3) 

... . ... . . « , . -- 

44. What is the nairie of the only liquid agent which should be used to clean the lenses or objectives of a 
microscope? (5-4) 



45. What, and in what quantity, preservative should be added to ground or boneless beef in order to prevent 
decomposition during tran&it to a distant laboratory in warm weather?, (6-2; Table 1) 



46. When collecting bacterial specimens for laboratory analyses, what precaution must you take? (6-4) 

47. When submitting a scrum specimen for viral studies, what method of preservation is ustd? (6-7) 

■ \ 

48. Vhat IS the number and title of the form used to request a laboratory analysis of fresh \>oik sausage? 
(6-9) 



49« What category of laboratory test would you perform to determine the percent of butterfat, a primary 
ingredient of dairy products, m a shipment of ice cream? (7-3) 



50, Why should a veterinary inspector be concerned with the pH of the liquor of a shipment of oysters'' (7-4) 



51 In a field situation^ how should you deterrTun^.jLhe pH. of oys^^^^^^ 
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52. If your veterinary office receives a food sample for testing, but you will not be able to run the tests until 
the next day, what should you do? (1*1, b) 



.1 
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CHAPTER 3 



Objecuvei To show knowledge of purposes of food prescrvaiion. \ypc^ of prcscrvjiioiv use of food 
addmves. packa^ng and packjng of food, storage practices ^ and use of theve faci^ m mspecl^*n practices 

1. List some advantages of using preserved foods (IM) 



2 What IS food spoilage^ (11-2) 



3 List the faciors thai affect food spoilage. (1 1'3')4) 



I 4 Name and give four examples of a type of food whicii has a spoilage pattern thai demands processing and/ 
Of refrigeration for storage. (11-3) 

5 *"During dec<>mposition of a particular food, nitrogenous compounds with an obnoxious odor are liberated. 
What class of nutrients js the source of this order'^ (11-5) 



6 Briefly relate how you would recognize bactenal bieakdown of the various food/nutnents (11-5) 
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7. Name some factors that can be controlled to lessen food spoUage caused by bacterial action. (1 1-4-9) 



8. What is the source of the enzymes normally causing spoilage? (11-12) 



9. Why are antioxidants often added to fatty foods? (11-13) 



10. Generally, how do disease producing organisms affect foods? (11-14) 
.11. What are some of the causes of chemical spoilage foods? (11-15) 



12. List the areas where possible contamination of foods might occur. (1.M7) 



13. A food has been preserved by drying and its water conjjwit reduced to one-fourth (25 percent). Name two 
.classes of microorganisms that will nor grow in this ioo&{ 1 2-2) 



14. Name three disadv^itsges asjibciated with atmospheric, vacuum, and freeze drying. (12-3) 



15 . Briefly describe tljc washing step during egg processing. (12-5) 



16. Which two unit operations i^ivolved in drying foods (by any method) are of special significance because 
they are a possible source of contamination? (42-6,7) 



17. What is the purpose of blanching fruits and vegetables before drying? (12-8) 

18. List the methods of atmospheric drying. (12-10) * 

19. What are the c^/sflc/vflnfflges of sun drying? (12-11) 

^ ' ■ ' ' . ■■■ ' . 
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20. What types of produce lend themselves tp sUn drying? (12-1 1) / 

21. How much is the iTioisture coriterit reduced duririg suri dryirig? tl 2-T0 ' 

22. U'hich method of drying is usually used fbr the preservation of fruits and vegetables? (12-13) 



23. What type of foods would be preserved by the vacuum dr>inc technique? (12-16) • 

■ ■ . . ^ ■■■ ■■■ 

24. Name the six steps of freeze drying in ojder of accomplishment. (12-17) 



25. Briefly describe what is meant by sublimation. (12-17) 



26. What conditions arc necessary for sublimation to occur? (12-19) 



27. In freeze dehydration, why is the vacuum usually broken in an atmosphere of dry nitrogen? (12-22) 



28. List the advantages of foods preserved by freeze dehydration. (12-23) 



29. What types of foods can be freeze dried? (12-23) 



30. IMfferentiate between the time required for rehydrating a freeze-dried food as compared with one that 
was dehydrated by other means. Why is this so? (12-24) 



3i.^Why is it important to prevent the accidental rehydration of freeze dried foods? (12-25) 



32, What consideration should be made when selecting containers for fruits;^ vegetables, and meats? (12-26) 
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33. What precaution regarding safety of personnel must be observed in the use of dry ice in the chill or freezer 
room? (12-29) 



34. Name two ways of packaging that will avoid freezer burn of meat. (12-32) 



35. Contrast the quick method with the sharp method of freeziiig foods as to size of ice crystal and bWterial 
■ growth. (12-34,35) ( , 

36. What are the results of temperature fluctuations in frozen foods? (12-37) 

37. What effect does freezing have on microorganisms? (12-38) 

38. What effect does^freezing have on enzymatic activity? (12-39) 



39. Why is it that frozen foods stored under optimum conditions do not retain their quality indetlnitely? 
(12-4Q) ^ / ^ 



40. With the food's condition being excellent, what is the determining factor as to which frozen foods are to 
be issued first? (1242) 



41. Contrast the thawing of frozen beef-and pork with the thawing of fish and vegetables. Tell why they 
differ. (1243) 



42. Why does the Air Force not permit the refreezing of foods that have accidentally been ihawed? 1 12-44) 



43. What is the proper disposition of frozen foods that have thawed and whose temperature has exceeded 40' 
F for 4 hours? (12-45) 



44. In terms of individual rations, what is a benefit of canning as a means of food preservation? (12-49) 




45, Whaiis ihe purpose of the heat processing step in canning? (12-50) 



46. What is the benefit of asceptic canning? (12-52) 



47. What food items are preserved using aseptic canning method? (12-52) 



48. What are the t/ZsjdvjM/j^es of glass food containers? (12-53) 



49. Where, how. and for what is zinc used in the canning process? (12*55) 



50. What two radiation sources are used to irradiate foods? (12-58) 



51. What is the upper limit of exposure to gamma rays now used in food processing? Give a disadvantage of 
its use. Give two advantages of using it on pork products. (12-58) 



52. What change in pH occurs in food undergoing preservation by fermentation? How does this change affect 
pathogens? (12-59) 



53. What is the primary objective of curing meats? (12-62) 



54. How does curing prolong the keeping quality of meat? (12*62) 

55. State a disadvantage of using salt as a preserving food additive. (12-64) 



56. Why is sodium nitrate and potassium nitrate added to fresh meats to be cured? (12-66) 



57. What effect does nitrite havc"^ meal color? (12-67) 
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58. What are the objectives of smoking meat? (12-70) 



59. Name three things that a food additive must do and three things that it must not do. ( 1 2*7 1 ) 



60. How might some of the dangers of serving potato salad be eliminated? (12-73) 



61, Name two antibiotics approved for use on dressed poultry. (12-76) 



> 



62, For what are sulfur compounds used in the preservation of foods? (12-77) 



\ 



63. What factors may accelerate oxidative rancidity? (12«79) 



64. What governmental agency regulates and approves substances to be added to foods? (12-82) 



65. Name a food additive (other than an antibiotic) whose use in mea^s is forbidden. Tell why it is forbidden. 



67. The dimensions (in inches) of a can are 308 x 5 12, Which number represents the height and which the 
diameter? (13-3) 



68. Define ''packing" and give several reasons for packing foods. ( 1 3-5) 



69. Why are standard markings for perishable subsistence not placed on'fresh«fruits and vegetables? ( 1 3-7) 



70. What foods should be placed in the freezer storage room of a cold storage plant? (14-3) 



(12-83) 



66. What is packaging and what is its overall purpose?' (13-1,2) 



12 




71. Why would you suggesi refrozen food items be marked for identification? (14-4) 



72. What speciai precautions arc. lo be made when storing fresh pork-aod^ork sausage? (14-5) 



73. Why are iieirp such as dairy products, eggs, and lard stored separately from fruits and vegetables? (14-6) 



74. ^When slacking food items in a dry storage warehouse, what are the recommended clearances or air spaces 
between the items and the floor and ceiling? (14-9) 



75. List the observable points to be checked while conducting an inspection of a nonperishable storage 
facDity. (15-1) 



76- What products in a dry storage warehouse are particularly vulnerable to freeze damage during cold 
weather? (15-3) 



77, What dry storage products are most likely to be infested with insects and rodents'' ('15-5) 



''S. Wl»at js epidemic spoilage'' (15-7) 



79. Give the four codes fand th^^c^nditions that they indicate) which are used to designate the condition of 
foods examined on a Class 5 inspection* (16*1) 



80. Contrast a major can defect with a minor can defect. (16-3) 



81 . Wl-tich rriajor defect concerning distended cans would be mosf difficult to detect? Name four likely 
causes. (16-5) 
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ANSWERS FOR CHAPTER REVIEW EXERCISES 



CHAPTER 1 



J . Protoplasm is a complex mixture of protein molecules, fat globules; inorganic salts, sugars* and amino 
acids in water. Many consider it to be the living subsiance that makes up cells. 

2. Cyioplasm and nucleoplasm. 

3 Allows for the selective passage ol matenals into and out of the cell, 

4 The cell membrane allows only certain ma'tenals to pass througli into and out of the cell. 

5v The cell wall of plant cells, made of cellulose, gives the cell ngidity. The cell membrane is prinmrily 
a structure which controls the movement of material in :ind out of the celK 

6 Chromatin controls all activity of cells and carries inheritance factors of a celL 

7. They have a rigid cell wall. 

8 A bacterium doesn't contain chJorophyl or a wcll-dcfincd nucleus 

9 Round (coccijj rod-shaped (bacilli), and spiral-shaped (spirilla) 
10. Spirilla 

11 ii provides a means of movement, 

12 By condensing their cyioplasm into spores, 

13 The medium turns cloudy. , 
J4, As a visible colony. 

^ 15 As a means of identifying the bacteria. 

16 These media allow for the growth of some types of microorganism but inkibii the growih ofoiheis. 



20 Psychrophilic (cold loving)^ Mesophilic (medium temperature lovmg). Thermophilic (heal loving). 



17. NaCh 




18 Identification of the microorganism. 



J9 Environmental requirements for bacterial growth 



21 When present in food, they cause undesirable flavors and decrease keeping qualities. 



Pathogenic bacteria fall within this group. 



23 Bacteria, the cause of much food spoilage, require moisture to live. 



24. There is a narrow range of pH in which bacteria will grow. If the pH is altered, the bacteria cannot 
multiply, 

25. Aerobic organisms require atmospheric oxygen to survive. Anaerobic organisms do not require 
atmospheric oxygen. / 

// 

26. They can live in the presence or absence of atmospheric oxygen, 

2" Endoxins are bacteria that die and break up and release toxins from inside the cell, whereas exotoxins 
are toxins produced by luring organisms. 

28 Thermostable 

2^: Thermostable toxins could sliJl be present in the food. 

30 Man> arc beneficial to man, the production of some alcohols, cheeses, bakery goods, and antibioiiiis 
dfc made possible by the action of fungi, 

31 ClilorophyL From dead or dying matter^ manufactured food products, (x a living organism. 

32 Vcasis and molds have to attack dead or dying matter, manufactured food products, or living matter 
33. Molds. 

34 Fungj are vcfy prevalent in nature and arc associated with diseases, as well as food spoilage, medicine 
production, and industrial uses in food production. 

35 One-celled and the simplest form of animal life. 

"I 

3(^ By ihc bite or the excreta of anthropod vectors, 

3" The killing or removal of microorganisms that could cause infection. 

3h Stcniaation is destroying all living microorganisms by using heat, mechanical means* or chep^al 
means, ^ 

39. Two hours at 338° F. 

■ ■» 

40. Autoclave, It is used at 15 pounds per square inch of pressure for approximately 15 ^o 20 minutes, the 
temperature being 250** F. 

41. Liquids 

42 Germicides kill all bacteria present; whereas, antiseptic solutions only prevent reproduction and don*t 
always work, • ^ A 

43 Observe from the side while you are lowerirtg the objective to a position close to the slide. 

44 Xylol 
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45. To prevent decomposition during warm weather, all 2 ml formalin per pound. 

46; Use sterile instruments and your best sterile techniques. 

47. Serum specimens S^Hul^be frozen immediately and should be kept frozen until they rea. 
the laboratory. \ 

48. DD Form 1222, Regjit^ for and Results of Tests. 

49. Chemical. , ' 

50. The pH is measured to determine the quality of the shipment. 

5 1 . Wtth use of a Taylor Slide Comparator, 

52. Refrigerate the sample between 0^ C. and 4' C or fr^eij)the sample is a frozen product. 



CHAPTERS 

1. Seasonal foods are available all year round, surplus foods can be stored for times of shortage, and foods 
can be moved to areas of shortage or nonexistence. 

2 Food IS considered spoiled when microorganisms and eruymes break down the organic material of its 
structures and alter it to such an extent that discriminating people will not accept it for consumption. 

3. Food composition, microorganisms, enzymes, oxidation, and chemicals. 

4. Perishable foods including all meats, fruits, vegetables^ milk, and eggs. 

5. Protein. " 

6 Protein breakdown by bacteria produce? nitrogenous compounds with obnoxious odors; carbohydrates 
arc acted upcJn to produce a sour, gaseous type of spoilage; and fats decompose to cause a cheesy or 
rancid odor. 

7. Limiting moisture content (including dehydration), controlling acidity (pH). controlling salt content, 
and controlling temperature and similar environmental factprs. 

8. The enzymes are normally present m the food materials themselves, 

9. To reduce spoilage caused by oxidation. 

10. Very little, if any, change in the flavor, odor, or consistency. ^* 

1 1 . Highly acid foods reacting with the can, suJfur-coniaining foods reacting with other food components 
and the release of carbon dioxide in canned syrups and molasses, . 

12 During harvesting, during the conning process, and during transit or storage if rough handling causes 
damage, or insects or rodents pciietfaTlf^l^ontainers. 




13. Bacteria and yeast. 
14 Takes a long time to rehydraie. the flavor of food is lost or changed, and the color darkens. 
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15 Washed in 0.5 lo 2.0 percent lye water. 
U). Trimming and dividing. 

17. Makes them easier to peel, cleans them, shrinks them, and stops enzymatic activity. 

18. Sun drying, kiln drying, tunnel drying, drum drying, and spray drying. 

19. The drying is subject to the whims of the weather, and the food is exposed to possible contamination. 

20. Apricots, peaches, plums, and grapes. 

21. To a range of 18 to 24 percent^ 

22. Tunnel drying. 

23 Those foods which would be damaged by high processing temperatures, for example, coffee, milk, fruit 
juices. 

f 

24. Freezing, vacuymizing, heating, removing vapor, breaking the vacuum, and packaging. 

25. Ice being transformed into a vapor without passing through the liquid stage. 

26. A rise in temperature under a controlled atmospheric pressure. 
27/ Because if oxygen is present, the fat in meats can become rancid, 

28. Equals the storage life of canned goods and surpasses them in quality, reduces transportation costs. 

29 Meats, fruits, vegetables, and numerous seafoods, 

30 Less time is required for rehydrating a food that is frcezc-dricd than one that is only dehydrated, 
because tVeeze-drying leaves the food more porous and the cell structure less damaged and distorted, 

31 Because spoilage will begin immediately. 

32. They should prevent damage, contamination, and spoilage. They should be waterproof and lighiproof. 

33 Leave the door open when you enter the room, since melting dry ice liberates pure carbon dioxjJe and 
causes a shortage of Itfe-essential oxygen. 

34 Select a gas-impervious package and avoid air pockets adjacent to and around the meat 

35 in the quick method, bacteria have less time for growth, and small (instead of large) ice crystals are 
formed. Large crystals cause breakdown of cells, loss of tluid, jnd eventually f upon being thawed ) 

. dry-tasting food. ' { 

3^ Large ice crystal formation and acceleration of enzymatic chemical reactions 



37. Even though the organisms might stop reproducing while m the frozen state, they will start agam when 
the food IS thawed. 

38. Freezing slows the action of enzymes but does not destroy them. When food is restored to normal 
lemperature, the enzymes resume their activity. 

39. Bec-use chemical reactions tft the food continue even in the frozen state. 
40 The dale that the products were received (first in-first out). ^ 

4 1 Beef und pork should be thawed slow'ly. rather than by rapid cooking Slow thawing allows the cells to 
rcabsofD moisture lost durmg freezing. Fish should be thawed rapidly, preferably by cooking. ^incc slow 
ihawmg may denature fish protein. Thawing by cooking i:, a must for frozen vegetables and ccrtam 

fiuiu. ^ 

42 The Air Force'only has freezer faciluies to maintain previously frozen food, no( \o quickly refrcczc 
il^wed food. Thus, since the food would have to be slowly refrozen, i! would have ume to 
dflenorate and to develop off-odors. • 

43. Condemn the food. 

/ 

44. The) can be easily preserved and used at any place, including in combat rations, and the sealed cans 
protect the food from any type of contamination including nuclear, chemical, and biological 
contamination. ^ 

45. li destroys any undesirable microorganisms present, cooks the food, and stops enzymatic acliviiy. 

46. A product with an extremely long shelf life (keeping qualities). 

47. Milk and other dairy products such as ice cream mixes. 

46. -They break easily and the food in them cannot be processed under high icmpcraiurcS and pressures. 

4«), Fifteen percent of finely powdered zinc oxide is used in making a f 'C" enamel to Imc the inside of cans 
for corn. meat, fish, and poultry products to prevent objectionable formation of black tin and iron 
sulfides resulting from protein breakdown>»fcacting with the metal. 

50. Electron radiation and* gamma rays, 

51. 1.000,000 rads can cause c^am foods to lose quality, but when applied to pork, it kUls trichina and 
preserves bacon. - 

52. As a food ferments, its pH decreases. The pH of fermented foods is adequate to prevent growth of all 
pathogens. 

53. it IS a means of preserving meat and giving a particular flavor. 

54. The tissue js saturated with salt, which eventually destroys most of the microorganisms. 

^5 It destroys the natural color of meat, • 



/: 



56. They act as reservoirs for nitrites. 

57. The nilnte unites with hemoglobjnio rorra nitric oxidemyogiobin which, in presence of heat, 
yields mtric oxide myochromogenT^ stable color. 4 

58. Remove moisture. Impart a smoked Havor. stabUizc a cured color, prevent oxidative rancidity, and 
kill surface bacteria. ^ ^ f 

59 A fopi additive must improve the food, be easQy identiHed, and be prov^ saf^before use. It must 
rtO( injure the consumer, reduce action of digestive enzymes, nor react to Wfri harmful compounds \n 
the body. ' • 

60. By the addition of highly acid substancfes» therefore lowering the pH. 
6 ! . The antibiotics terramy cm and aureomy cin may be used on poultry . 

62. They are most effective against molds in the preservation of acid fruits^nd vegetables. 

63. Light, air, moisture, heat, and catalysis such as cop(>er. - 

* 

64. Food and Drug Administration. 

65 Sodium sulfite is forb'ldden because it is toxic, 



66 Food is placed in an individual can or contamer to protect the food, and as a convenience m its use 
" and handling. 

0 

67. Its diameter is 3 % or 3 )i inches; its height is 5 ' ?, 6 or 5 % inches™ 

68. Pacy ng is the grouping of a number of small packages or units into one larger unit or pack. Reasons for 
packing food are to protect against mechanical damage. loss, pdfepage, diri» contamination, moisture or 
other conditions which may affect the wholesomencss or storage life of foods 

69. Ordinarily they would not be appropriate. Such marbngs as are specified m the contract or purchase 
order are placed thereon. 

70. All food that is frozen when it is received will be stored here at a temperature of 0° F 10 - 10° F , which 
IS not (preferably) allowed to fluctuate. " 

71 So that they could be used before the other foods that had not been refrozcn. 

72, Since they require a lower storage temperature, they should cither be stored in a separate mcdt chiU room 
or in the coldest part of the beef chill ropm;for no longer than 48 hours 



73 Tcf prevent the transfer of taste and odors ^ 
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74 Four to su iches between the stacks and the wail and 18 inches between the top of the stack and ceiling. 

75 The use of pallets, heating facilities, ventUatioa? secunty. msect and rodent control, storage charts," ^ 
markings, and epidemic spodoge. • • 

■L, 
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76. Glass containers and liquid canned goods. ' 

77. Flour, dry beans, rice, raisins^ macaroni, spagHetti, noodles, and cereals. \ 

78. This is spoilage that occurs when a can or cans in a suck of cases rupture and the contents leak on cases 
and cans that are stored below. 

79. Code A means prime quality; Code B, intermediate quality; and Code C, that the product should be 
issued as soon as received and not held for any extended period of time. Code X is given to those 
products which are shipped to preclude a complete loss to the Government. 

m,^ A major defect can result in failure or can materially reduce the usability of the unit (can and contents) 
A minor defect does not materially reduce the usability; of the unit, but either departs from an 
established standard or else limits its serviceabilify. 

L K flipper is a can with too litUe vacuum. The causes are overfiUrng, insufficient exhaustiai, chemical , 
kction, and bacterial action. ^ . 
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Preface 



AN IMPORTANT responsibility of the veterinary' specialist is the inspection 
of meat to be used for human consumption. Meats requiring inspection are 
beef, veai, tamb, pork, and poultry. The processing of these meats is the 
primary subject of this volume. . 

The anatomy of the food animal is discussed in the first ch^ter. In the> 
succeeding chapters we will discusS^^teeef, veal (and calf), lamb, pork, sausage, 
and poultry. - 

If you have questions on the accuracy or currency .of the subject matter of . 
this text, or recommendations for its improvement, send them to School of 
Health Care Sciences, USAF (ATC) MST/114, Shej^pard AFB TX 76311. 

If you have questions on course enrollment or administration, or on any 
of ECI's instructional aids (Your Key to Career Development, Study 
Reference Guides, Chapter Review Exercises, Volume Review Exercise, and 
Course Examination), consult your education officer, training officer, or 
NCO, as appropriate. If he cant answer your questions, send them to ECI, 
Gunter AFB AL 36118, preferably oii ECI Form 17, Student Request for 
Assistance. 

This volume is valued at 21 hours (7 points). 

Material in this volume is technically accurate, adequate, and current as of 
March 1973. 
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CHAPTER 1 



Anatomy of Food Animals 



IN THE UNITED STATES, the US 
Department of Agriculture (USDA) usually 
performs all antemortem and postmortem 
inspections and most of the meat grading for^ 

J the Armed Forces. In oversea areas where 
meats ^e sometimes procured from other 
countries, it may be necessary for Armed 
Pordes veterinary personnel to perform the 

^inspecticois or to evaluate the inspections of 
the foreign country^ 

2. The anatomy of beef, veal, lamb, and 
pork will be our primary concern here. We are 
limiting our discussion to these because they 
are very* similar in those aspects of anatomy 
that concern you in your inspection 
responsibilities. Though ''anatomy** includes 
much more. It is essential that you have at 
least an understanding of the skeleton, the 
muscles, and the nervous, digestive, 
lymphatic, respiratory, and^ urinary systems. 

3. We will concentrate on these areas. As 
we consider each anatomical structure, we 



will refer to accompanying illustrations. For 
complete Understanding, exainine these 
figures as the text indicates. 

1. Skeletal and Muscular Anatomy 

14. The smallest units of an animal body 
are cells. When they are bound by 
intercellular substance, they form tissues. 

1-2. Cells. There are five types of jcells: 
epithelial cells, cormective tissue cells, blood 
cells, muscle cells, and nerve cells. 

1-3. Epithelial iells. These ^ cells form 
tissues that cbver and protect the body. 
Examples are skin, hair, hoofs, and feathers. 
These cells also form tissues that line body 
cavities, such as the serous and mucous 
membrtoes. 

^•4. Connective tissue cells. These cells 
hold specialized cells together to form tissues 
and organs. Cells forming the framework of 
cartilage, bone tendons, arid .Cgaments are 
examples. 
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Figure 1. Bovine skeleton. 

1 -L 



1-5. Blood cells. These are mobile and 
move through the bloodstream. Examples of 
these are red and white blood cells. 

1-6. Muscle cells. These compose fibers 
that constitute the muscle tissue. 

1-7. Nerve cells. When nerve cells are 
banded together, they form nerves. The 
nerves are of several types: the central system 
nerves (brain and spin^ cord); the peripheral 
nerves, which supply skin and appendages; the 
motor nerves, which supply muscles of 

locomotion; and the sympathetic neryearxspecies theif .number varies. Of the animals 
which provide automatic reflex action. Which we will ?tudy, the vertebral formulae 

1-8. Tissues. In considering the tissues, we s^ow the greatest variation in numbers of 



of these vertebrae. These are the first 
vertebrae in the vertebral column. 

6. Thoracic vertebrae (T). Cattle have 13 
of these. Each vertebra has a rib attached. 

c. Lumbar vertebrae (L). Beef cattle have 
six of these. They are in the region of the 
loin. 

d. Sacral vertebrae (S). There are five of 
these vertebrae, collectively called the sacrum. 

e. Coccygeal vertebrae (CY) (Tail). There 
are from 18 to 21 of these in cattle; in other 



will briefly discuss the epithelial tissues and 
the connective ti^ues. 

1x9. Epithelial tissues. Epithelial tissues 
may be categorized in^o internal and external 
epithelium. External epithelial tissue is the 
skin (hide) of the animal. Internal epithelium 
lines the cavities of the body and is divided 
into 'mucous membrane and serous 
membrane. Mucous membrane lines those 
body cavities 4hat have external openings. 
These include the digestive and reproductive 
tracts. Serous membiUne lines the two 
enclosed cavities of the body. The serous 
membrane that lines the thoracic cavity is 
called pleura and that which lines the 
abdgmihal cavity is called peritoneum. 

1-10. Connective tissues, These vary in 
consistency and chemical cortp)Osition. Some 
examples are fatty tissue (5uch as the fat 
marbling in beef), white fibrous tissue (in 
ligaments and tendons), yellow elastic tissue 
fin the ligamentum nucha (backstrap) in the 
neck region), cartilage (in the buttons at .the 
^end of the dorsal spine of •the vertebrae), and 
borfe, the supporting framework of the body. 

1-11. Skeletal System. In considering the 
skeletal system, we will divide it into three 
components: the axial, appendicular, and 
joints. Refer to figure 1 as we discuss these 
three components of the skeletal system. 

1-12. Axial skeleton, This includes the 
skiill, vertebral column, ribs, and sternum. 
The bovine skull consists of 29 bones, many 
of them fused. The skull as such is not 
especially significant in meat inspection, but 
you must remember certain landmarks when 
you are performing such necropsy procedures 
as removing the brain for the. diagnosis of 
rabies or listeriosiu. 

143, The vertebral column consists of 
irregular bones (vertebrae) extending from the 
skuU to the tail. This acts as a beam in 
.supporting the animal body. The column 
surrounds the spinal cord and is ^divided into 
five regions; 

a. Cervical vertebrae (C), Cattle hav^ seven 



vertebrae among the coccygeal vertebrae. 

1-14. Vertebral formulae serve as useful 
landmarks for learning cuts of edible meat, 
and inspection points, of food animals. Below 
are the vertebral formulae for the bovine, pig, 
sheep, and chicken: 



Bovine - C7 T ^ 3 L^ S&CYj 8.21 
Pig - C7T1 4,1 5LQ.7S4CY2p.23 
Sheep C7 T 1 3 Lg .7 S4 CY 1 Q . i 9 
Chicken -Ci4T7L&Si4CYe 



1-15. Ribs are long, curved, somewhat 
flattened bones, which junction (articulate) 
with thoracic vertebrae. Cattle have eight 
pairs of sternal ribs and five pairs of asternal 
(floating) ribs. 

1-16. The sternum is the breastbone'; it 
consists of seven bones called stemebrae. 
They are separated by cartilage in the yoUng 
animal, but are fused into solid bone in the 
older animdl. 

1-17 1 Appendicular skeleton. The 
appendicular skeleton includes the bones of 
the pelvic limbs and the thoracic limbs. The 
thoracic limb .of animal corresponds to the 
human am); the pelvic limb to the human leg/ 

1^18. Beginning with the bones of the 
foreleg, the scapula" (bladebone) is a flat bone 
that lies on the lateral anterior surface of the 
thorax. The humerus (armbone) is a long 
bone that articulates with the scapula and the 
radius, The radius and ulna (forearm) are long 
bones that articulate with the humerus and^ 
the carpus. The ulna projects dorsall3^ and 
posteriorly to form a prominence called the 
elbow, The carpus is commonly referred to as 
the knee in animals. It consists of six bones 
arranged in two layers and is the anatomical 
^division between the foot and the leg. This 
group of bbnes is. comparable to the bones in 
the human wrist, 

1-19, The metacarpus (shinbone) is a long 
bone that articulates^ with the carpus and 
phalanges, The distal epiphyseal joint (break 
joint) is cartilaginous in lamb and ossified in 




Figure 2. Voluntary mufck and mufcle fiber, 

mature sheep. The phalanges (digits) have six 
phalanx bodies and six sesamoid bones. The 
third phalanx forms the hoof in the horse. It 
is comparable to your middle finger. The 
other phalanges compare to the bones in your 
hand. . > 

1-20. Turning now to the bones of the 
pelvis and hindleg, the pelvis consists of three 
pairs of flat, fused bones-Hhe ilium, ischium, 
and pubis. The pubis is the middle part of the 
pelvis. The fusion of this middle portion is 
called the symphysis pubis. When a carcass is 
split in the middle, the symphysis is exposed 
and this bone is commonly called the 
aitchbone. The aitchbope is an important 
landmark in inspection procedures, such as 
for sex determination and proper cutting 
methods. The femur is a long bone that has a 
proximal articulation vsrith the pelvis and 'a 
distal articulation with the patella (kneecap) 
and the tibia. The patella is a short bone that 
articulates at the distal (remotest or farthest 
from the point of origin or attachment) 
extremity of the femur. The tibia is a long 
/ bone. Its upp^r portion articulates with the 
femur and patella, and ita lower end ^ 
articulates Ivith' the tarsus. A rather long bone- 
located laterally to the tibia anU not easily 
identified as a separate bone is the fibula. This 
is a nonarticulating bone. The tarsusfbrms 
the backjoint and consists of five to seven 
short bones. It is directly below the tibia on 
the pelvic limb. Directly below the tarsus are 
the metatarsal bones. They are comparable to 
the tnetacarpus of Hie front leg. 



1-21. Joints, Our discussion of joints will 
be brief, the objective being that of defining 
them. All joints can be placed in two broad 
categories^-movable and immovable. Movable 
joints are classified accorfing to type of 
construction and include the balNand^socket, 
hinge, pivot, and Riding joints. Ball and 
socket joints are those in which the rounded 
end of one bone fits into a hollow in the 
surface of another. Such a joint permits a 
greater degree of motion than do the others. 
The hip joint is a particularly good example 
of this type of joint, with the femur fitting 
into a socket in the pelvis. Hinge joints, such 
as the knee, permit movement of one bone 
about the transverse axis of another. Pivot 
joints allow one bone to rotate around 
another that remains stationary. There is a 
pivot joint between the first and second bones 
of the vertebral column. This joint is partially 
visible in figure 1. Gliding joints permit little 
motion except that provided by one bone 
sliding a short distance over the surface of 
another. The closely packed bones of the 
carpus are an example of a gliding joint. 
Immovable joints are fixefd articulations in 
which there is no movement of one bone 
upon another, such as the bones of the skull. 
They are fixed with the joint between them 
called the suture. 

1-22. Muscular System, The muscular 
system is composed of highly specialized 
organs that contract when they are 
stimulated. There are two classifications of 
muscles— voluntary (controlled by the will) 
and involuntary ^ot controlled by the will). 




Figure 3, Involuntary muftc)e fiber. 
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Figure 4. Digestive system of tho bovine. 



Rofer to figures 2 and 3 as we discuaa these 
two components of the muscular system. 

1-23. Voluntary muscles. When voluntary 
muscle tissue is examined under a microscope, 
it displays alternate dark and light bands 
which run across the muscle fibers. This type 
of muscle is also called skeletal or stsiated 
muscle. Figure 2 shows a voluntary muscle 
and a voluntary muscle fiber. 

1-24, Involuntary muscles. Involuntary 
muscle includes smooth and cardiac muscle. 
Smooth muscle (fig, 3) does not have 



striations. It is responsible for the movement 
of the viscera during digestion and the action 
of the blood vessels and glands. Cardiac 
muscle is found only in the heart. Unlike 
smooth muscle, it does have striations, but it 
is still involuntary in action. It is responsible 
for the pumping action of the heart. 

1-25. Now, take a closer look at some 
important muscles: 

a. Extensors and flexors. For every group 
of muscles that produces a motion (extensor). 



J 5,9. 



another group produces an opposite motion 
(flexor). 

6. Back muscles. The development of these 
muscles is important in food animAls because 
this area is the sour(*ej)f choice m«at. 

c. Abdominal mmcles. These muscles are 
important in supporting viscera. in 
respiration, and in expelling feces. 



d. Diaphragm. This is a structure that 
separates the abdominal and thoracic cavities. 
When the diaphragm contracts, air is inhaled 
into the lungs; w^hen it relaxes, air is exhaled. 
Since early deterioration may begin under the 
diaphragm, this muscle is an' important 
landmark for checking the condition of meat 
carcasses. 



Rectum 



OcBOpha.^u6 
Rum«.n (dorsal cac*) 




Small InVtstine, 



Lun 



uodenum 
Rumttn (ventral oac) 



Rciiculum 
O ma. sum 
Aborna sum 



Ru.men (dorsal eac) 




Ruman (ve-ntral &ac) 



Rumen (ventral eac) 



Abomaoum 



Figure 5, Digestive sysiem of the bovine (cont'd). 
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2. Nervous, Digestive, Circulatory, 
Lymphatic, Respiratory, and 
Urogenital Systems 

2-1: Though you may not realize it, your 
responsibilities in meat inspection require a 
knowledge of all these' systems. We will 
discuss the nervous, digestive, circulatory, 
lymphatic, respiratory, and urogenital systems 
as they relate to meat inspection. 

2-2. Niervous System. The brain is the only 
nervous tissue that is used for food. A 
knowledge of the nervous system is important 
m identifymg certain diseases in food animals 
and workmg animals. The system is divided 
mto a central and a peripheral system. 

2-3. Central system. This consists of the 
^fjiin and the spinal cord. The brain can store 
information, generate thoughts, and 
determine reactions that the body should 



response to the sensations, 
signals are then transmitted , 
spinal cord to the peripheral 



perforxrf in 
Appropriate 
through the 
system. 

2-4. Peripheral system. The , peripheral 
nervous system consists of the cranial nerves 
and the spinal nerves, There are 12 pairs of 
cranial nerves. The spinal nerves are arranged 
in pairs, . and named to accord with their 
relationship to the vertebral column. These 
are cervical, thoracic, lumbar, sacral, and 
coccygeal. The spinal nerves are connected to 
the spinai cord by a ventral root and a dorsal 
root. 

2-5. There are two kinds of nerve fibers, 
Those that enter the dorsal root of the spinal 
cord are the sensory nerves, and carry 
impulses to the central nervous system. The 
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motor nerves enter the ventral root and carry 
motor impulses to all parts of the body. 

2-6. Digestive System. The only digestive 
system we will discuss here is that of the 
bovine. The bovine system includes the 
alimentary canal, which runs from the mouth 
to the anus^ and the accessory organs (the 
salivary glands, liver, pancreas, and 
gallbladder). In this system, both mechanical 
and chemical processes take place to make 
food usable by the body. The meCTianical 
actions are chewing, swallowing, regurgitation 
peristalsis (alternate contraction and 
relaxation ), and defecation. The chemical 
reactions are the breakdown of foods by 
gastric jt^ces and enzymes to make them 
jiisable by the cells of the body. As we discuss 
the following structures of the digestive 
systetn, refer to figures 4 and 5. 

2-7. Mouth, The/main functions of the 
mouth ar0 preTiension (grasping) ,«.^d 
mastication (chewing) of food. The teeth ^nd 
tongue help in both functions. The age of the 
animal can be reasonably determined by 
certain characteristic changes that occur in 
the animal's teeth. 

2-8. Salivary glands. Three majc^ salivary 
glands are located in the head region. They 



secrete "saliva for the liquid and alkalinity in 
the stomach. These glands are: 

a. Parotid salivary gland. This is the largest 
gland, and is located in the upper part of the 
cheek below the e^u*. 

6. Mandibular salivary gland. This gland is 
located .just back of the mandible. 

c. Sublingual salivary gland. It is located 
medial to the mandible. 

2-9. Pharynx, esophagus, and stomach. 
The pharynx is a canal that leads from the 
nose and mouth to the esophagus. When food 
is about to be swallowed, the tongue pushes it 
back, the larynx is closed by the epiglottis, 
and the food is passed into the esophagus. 
The esopliagus is the structure through which 
food passes from the mouth to the stomach. 
Food is moved downward by rhythmic 
niugct 
in#sto 

four compartments: the rumen, retftulum, 
omasum, and abomasum. 

2*10. ^Intestines. The small intestine in the, 
bovine is about 130 feet long. It has three 
parts— the duodenum, jejunum, and Ueum. 
Digestive juices are secreted into the small 
intestine from the pancreas, liver, and 



contraction of the niugcular wall of the 
esophagus. The bovin#stomach consists of 
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Figure 7, Location of lymph slandi. 
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blood to the pelvic limb. Small arteries^are 
called arterioles. Capillaries are very minutfe 
vessels, which are extensions of both the 
arterioles and venules. These minute vessels 
folrm a network in the tissues. Veins are 
vessels that carry the blood back to the heart 
intestine to the large intestine. Between these / from the body. They have thin walls and 
"intestines and projecting from the large one is^ valves to prevent the backflow oj blood. An 



gallbladder. The bile^ which is discharged 
from the gallbladder, donverts raw fats to 
glycerol an/d fatty acids. The pancreatic juice 
from the pancreas aids in the digestion of 
protein and carbohydrates. 

2-11. The ingesta passes from the small 



^the. caecum (or cecum), where further 
breakdown of food occurs. The large intestine 
is about 35 feet long. Liquids that are not 
absorbed in the small intestine are absorbed 
here. 

2-12. Accessory organs. These organs are 
the most important in the digestion system. 
The liver secretes bile, which is stored in the 
gallbladder. It converts sugar to glycogen for. 
storage, and it changes waste products to urea 
for elimination by th^kidneys. The pancreas 
secretes insulin, which controls sugar in the 
body. It also secretes pancreatic juice, which 
digests protein, carbohydrates, and fat. 

2-13. Circulatory System. The circulatory 
system carries oxygen and foodNto the cells, 
and cat'bon dioxide and waste from the cells. 
This system is'made up of the blood vascular 
system and the lymphatic system. The blood 
vascular system is the heart and its blood 
vessels (arteries, capillaries, 'Sind veins). The 
heart, shown in figure 6, has four chambers, It 
is divided vertically in the middle by a 
septum, and is divided horizontally into the 
upper and lower halves. A fibrou3 tissue called 
the pericardium surrounds the heart. 
Structures of the heart wall are the outer 
layer (th^ epicai'dium), the middle or 
muscular layer (the myocardium), and ih^ 
inner layer (the endocardium), The tissues 
that make up the valves between the atr>a and 
the ventricles are from the endocaKtitTfTT 
2-14. Blood vascular system, Th'e blood 



exartiple is the jugular vein, whirh^ returns 
blood from the head to the heart. 

2-15. Lympha^c .system. The lymphatic 
system contains lymph, lymph vessels, and 
lymph nodes. Refer to figure 7 as we discuss 
this system. 

2-16. In the lymjph system, lymph fluid 
contains cells and is very similar to blood 
plasma. It is derived from blood. Lymph 
carries food to individual body cells and 
removes their wastes. 

2*17. The lymph vessels are superficial 
vessels that C(?tfect lymph from the skin and 
subcutaneous tissue. There< are deep lymph 
vessels, which collect lyrfaph from deep 
tissues. An intricate system of lypiph vessels 
can be found in nearly every part of the body 
except in muscle ifibers, nerves, and blood 
vessels. The flow of iy«m)h through vessels is 
influenced by difference in pressure, by 
muscular movements, and by valves that limit 
flow to 9fne direction. 

2-18. Lymph nodes arc generally oval 
shaped and are located alon^^e course of 
lymph vessels. They are closely checked 
during meat inspection. Close examination of 
lymph nodes can reveal tuberculosis and other 
abscess-forming diseases. 

2-19. Respiratory vSystem. The main parts^ 
of the respiratory system are the nasal cavity, 
pharynx, larynx, tra6heji, bronchi, and lungs. 
The exchange of carbon dio)^ide for oxygen 
takes place in the lungs. The oxygenated 
blood is returned to the left atrium of th^ 



vessel system consists of three ,.4)eart fdr circulation to tissues of the body. 



subsystems—the pulmonary, systemic, and 
portal. In the pulmonary system, the blood is 
passed from the right ventncle through the 
pulmonary artery to the lungs for 
oxygenation. The oxygenated blood is 
returned through the pulmonary vein to the 
left^atnum. The systemic system recovers 
oxygenated blood through the left atriimi to 
the left ventricle. The left ventricle pumps the 
blood through the dorsal aorta and its 
branches to the tissues of the body, The 
portaJ circulation system drains blood from 
the digestive tract ana carries it via the portal 
vein to the liver. The arteries are the vessels 
that carry the blood away from the he'art* An 
example is the femoral artery, which carnes 



2-20.^ Urogenital System. This system 
contains the organs of the urinary tract ancl 
the reproductive tract. 

2'2L Urinary tract. The urinary tract is 
composed of ^the kidneys; the ureters, which 
dfain the kidneys; the bladder, which stores 
the unne; and the urethra, which is the tubv 
thr9ugh which urine is excreted, 

2-22. Reproductive trqct. In the female, 
the tract consists of ovaries, fallopian tubes 
uterus, and vaf^iR^. In the male, the trac 
consists of the testes, va^ deferens, prostate 
se,mmal vesicles, and penj^, Adult animals tha' 
have not been castrattMl and animals witl 
undescended tosticles impart a strong 
undosirable rnlor and taste ospe'Mally to pork 
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Beef Inspection 



BECAUSE OF .THE enactment of th^ 
Wholesome Meat Act in 1967, your job in 
beef inspection 'is reduced. This law requires 
all meat items and facilities used to prepare 
them to be inspected by the USDA or a Stat^ 
Inspection System that hon been declared to 
be equal to Federal Inspection. Prior to the 
Wholesome Meat Act, the procurement of red 
meat from State inspected plants was limited, 
and additional requirements had to be met by 
these plants. The enactment of this law has 
made all meat eatablishments equal in 
inspection quality. Hence, the -m^itar$r. can 
consider all plants for procuremei^i on the 
same criteria. Such procedu^s as 
wholesomeness and sanitation ' incpectiono 
performed within the plant are within 
nrjilitary requirenients fpr plant approval, 
although approval is granted on individual 
plants processing meats for the military, 
2> The USDA uses the Manual of Meat 
^ Jnopection Procedurea as its guideline in the 
inspection of meat and meat products. These 
regulations also upecify the sanitary 
re^quirements for meat processing 
establishments. The responsibility for these 
inspections rests with the Animal and Plant 
Health Inspection Service of the USpA. 
However, as a mflitary veterinary inspector, 
the only time you may expect to assist yoiir 
boiie veterinarian In performing an insp)0ction 
of a red meat plant is overseas, and then we 
use a Military Standard as our directive. 

3. All meat processing plants in oversea 
areas supplying the US Armed Forces must be 
inspected and approved by the military. 
MIL-STD 1481, Snnitary Standards for Meat 
Processing Plants in^Overkea Areas, establishes 
the general sanitary requirements for meat 
processing plants in pvertjea areas. The 
vej^rinarian of each mcyor oversea command 
is responsible for providing and enforcing 
sanitation standards for slaughtering 
establishments and for issuing directives for 
the reporting of diseased or otherwise 



unsound carcasses. This provision is necessary 
to malie sure that unfit products are npt 
accepted for military ^se. To fulfill the^ 
responsibilities, the command veterinarian 
must exercise contipl over sanltatio»\^^ 
requirements and anten^o^m and 
f)ostmortem inspections. This control \s 
carried ^out by veterinary personnel who 
perform or supervise such inspections. 

4. ^ in other areas of food inspection, 
you m your role as beef inspector are 
primarily concerned with wholesomeness and 
quality. To de^termine .these sUmdards, we will 
concentrate in this chapter on carcass 
processing and grading, surveillance 
inspection^ and fabricated beef, 

3. Beef Processing 

3-1. Beef processing, until evisceration 
(removal .x)f internal organs) is completed, is 
essentially the same as for pork, lamb, and 
veal. We shall first explain the processing of 
beef from the point of eviscerotipn until the 
carcass is stored nn the cooler; th$n identify 
classes, styles, and weights; and cc^clude the 
section with general inspection requirements. 

*3-2. From Processing Line to Cooler. Aitor 
the animal is skinned, it is eviscerated. The 
organs (viscera) maintain their identity vdth 
the carcass from which they were removed. 
The carcass is then split longitudinally with a 
large pow^r-driven saw into equal halves 
(commonly referred to as sides of beef). The 
operator starts at the posterior end of the 
carcass and sftws through its entire length, 
splitting the vertebral column. Following ttiis, 
each side is shrouded. 

3-3. Shrouding, Shrouding is simply 
covering the exterior surface of a side of beef 
with heavy muslin. The cloth is wrung out 
either in plain, hot, potable water at a 
temperature of 120*' F. to 125'' F., or in a 20 
percent potable hot salt water (brine) solution 
atj a temperature of about US'" F. These 
shrouds. are held In place by large (about^4 
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inches long) wooden or metal pin^, and 
remain «on the sides of beef until the beef is 

'.completely chilled/ Chilling time varies with 
the size of the sides, but usually lasts from 12 
to 24 hours. The primary advantages of 
shrouding are: ♦ 

a. Reducing " meat shrinkage. Normal 
shrthkage is about' 3 percent for unshrouded 
sides, but for shrouded sides/ it is 
apprbkimatelyj to I V^ percent. ' 
6. Reducing ex tern€d con tamiijation. 

r c. Molding the external fat. 

3-4. Chilling. Chilling should be done as 
rapidl^Sfl as possible. However, care should be 
taken that the sides are not' subjected to too 
cold a temperature. Extremely cold 
temperatures may.v freeze the exterior surface 
and prevetnt adequate^ rapid chilling of the 
internal meat. Therefore, a cooler (chill box) 
temperature of 32° F. to 38° « F. is 
recommended. The product should be chilled 
to 40° F. or uncfer and should not be frozen. 
Observing two simple rules will further assure 
proper chilling: (1) do npt permit sides to 
touch each other, allowing for maximum air 
circulation and (2) do not permit cooler doors 
to stand open, causing temperature 
fluctuation. 

3-5. Too little humidity will produce 
excessive carcass shrinkage and poor cooling. 
On the other hand, humility that is too high 
will cause the carcass to become slimy. The 
best humidity for beef chill boxes is from 75 
to 85 percent. Preserving the quality of a 



product and maintaining it in a wholesome 
state should be your concern throughout the 
entire processing operation. For this reason, 
the temperature of the holding room(s) is 
very important^. These facilities must b<v 
capable of maintaining the constant 
temperatures required by both chilled and 
frozen beef. 

3-6. Freezing, Chilled beef, both carca^^ 
and cuts, must be chilled to a temperature of 
32° F. to 40° F. Frozen beef , is first chilled 
and then placed in a sharp freezer maintained' 
at a temperatiure no higher than^^O°. Frozen 
beef for US Armed Forces procurement must 
not normally be held in a frozen state longer 
than 180 days. 

3-7. Classes, Styles, and Weights. Federal 
' Specification PP-B-221, Beef, Fresh (Chilled 
or Frozen)^ is the authority for classes, styles, 
and weights. It is the authority for ouiv 
. discussion of these aspects of beef processing. 

3-8,, Classes, Beef classes are really little 
more than sex groups. There , aye three 
principal classes with ^ which you are 
concerned: steer, heifer, and cow. This means 
that you must be able to determine the sex of 
a carcass in order to classify it. The classes are 
more fully defined and described as follows: 

a. Steer /class 1) beef is from male bovines ^ 
that have ' been castrated . before reaching 

^sexual maturity and before developing- 
characteristics typical of bulls and stags. 

b. Heifer (class 2) beef is from fen;iale 
bovines that have not attained full sexual 
maturity. ^ 




Figure 8 . S«x determination ftctort. 
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• c. Cow (class 3) beef is from relatively 
mature female Bbvines. 

3-9. Sex determination factors. For our 
purposes, there are five anatomical sex 
determination factors or landmarks. They are 



spot), gracihs muscle, and cod'^nd dug fat. 
Figure 8 depicts these landmarks in tl^e heifer 
and steer. Refer to this figure as we discuss 
each of the sex determination factors. 

3-10, The pizzle eye is the remnant of the 
base attachment of the penis. It is usually ^oval 



theNaitchbone, pizzle eye, pizzle eye cap (bald ^Jx^ shape and varies from Vi inch to 1^4 inches 
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in size. It is usually larger in bulls than in 
steers, and is located at the posterior end of ' 
the aitchbone, siinounded by the pizzle eye 
cap. 

3-1 1» The pizzle cap (bald spot) is the^ 
lean meat muscle of the penis surrounding the 
pizzle eye in the male. There is no visible bald 
spot' in females because the fat has "folded 
in" and no lean shows at the posterior end of 
the aitchbone. 

3-12. The gracilis muscle extends from the 
cod or mammary fat to the posterior end of 
the aitchbone. In the female, the exposed 
portion of this muscle is bean-shaped. In the 
male, the posterior portion of this muscle is 
covered by a V-shaped piece of fat. 

3-13. We fmd cod fat in males and dug fat 
in females. ''Cod fat" is the packing house 
term for the scrotal fat of steers. It is very 
rough and knobby, and tends to fill the 
scrotal sac, assuming the shape of the 
scrotum. There is seldom any evidence of cod 
fat in bulls; in stagp, there is very little, 
depending on the elapsed time since 
castration. "Dug fat" is a packing house term 
for the mammary gland or mammary tissue of 
cows and heifers. Dug fat is more extensive in 
heifers than cows, and more smoothly 
rounded than the cod fat in steers. 

3-14. Styles. Style refers to the method 
used to cut up a beef carcass. Figure 9 
illustrates the wholesale cuts of a side of beef. 
Study this figure as we discuss each of the five 
styles described in Federal Specification 
PP-B-221. The five beef styles are: Style I, 
Carcass (quartered); Style II, Side; Style III, 
Forequarter; Style IV, Hindquarter; and Style 
V, Wholesale and Fabricated Cuts. 



3-15. Style /, Carcass (quartered), is the 
four matched quarters from a single carcass. 
The quarters are produced by splitting the 
carcass down the back into two sides. The 
sides are separated into forequarters and 
hindquarters by cutting between the 12th and 
13th ribs ("ribbing") as defined in the Official 
US Standards .for Grades of Carcass Beef. The 
carcass must conform to the following: 

a. The skirt (diaphragm), when specified, is 
removed, but if not removed, the tendinous 
portion is removed so as to expose lean meat 
along the entire length of the diaphragm. 

b. The thymus gland, mediastinal tissue, 
and heart fat usually present in the lower 
thorax (brisket and short plate) are closely 
removed. 

c. Not more than two tail (caudal) 
vertebrae should remain on the round. 

,d. An identification number is stamped on 
each quarter, or a tag having a stenciled of 
printed number is placed on each quarter to 
identify each quarter with a specific carcass. 
For example, all quarters shipped from 
carcass number 20 are identified by a number 
20. ^ 

e. Udders from heifer beef are removed 
(and retained by the supplier) prior to 
wrapping and shipping. Udders (glandular 
tissue, open milk ducts, and adjacent fat) are 
removed in a plane' generally parallel to the 
adjacent ventral abdominal wall so that the 
fat remaining on the abdominal wall does not 
exceed 1 inch in thickness. When specified, 
trimmed carcasses have the kidney knobs, 
^ pelvic, and lumbar fat removed from the 
hindquarter. After trimming, the fat 
remaining on the applicable thoracic, lumbar. 



FOREQUARTER 




Figure 10, Major wholesale market cuts, 
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and pelvic arcj^s slv)ul({ I'ot oxroedcl iii(*h in 
thickness (measureir.fMit to l-^e mad**. Iw l.ho 
quarter inrh). WliPii ^>0(Mn<^d, th^ hanging 
tendei^ is removed so that not rwoxy than 
one^foutth inch of hanging tender tissun 
remains on ( he hindndarlors. 

3 16. Si:v/c //. .'^/c/" c-onsisU of one 
matched forequarter and hindquarlc^v from 
one-half the carcass prejmrc^d and stamped or 
tagged as described iri Style 1 atiove. 
' 3-11, Style III. lorequartcr, h all <->f the 
anterior ^portion of U)e side remaining after 
severance between Hie 12\\\ and 3 3th ribs. 
The severance is maiie and Ih^^ fqreqnarter is 
trimmed as spfcified in Style I above. 

3-18. Style l\\ himiqiiarter, is oJ the 
posterior portion of (he side remaining after 
severance between (J^e I2th ai^l 13th ribs. 
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Figure 13 Separation of shank from brisket. 

\ . 

The severance -is made and the hindquarter is 
lrijnn\ed as specified for Style I above. 

3-19. Style V\ wholesale and fabricated 
cuts, milst conform^ to the applicable 
requirements defined in Federal Specification 
pp-B-221. Because of the large number of c\its 
in this class, only the major wholesale market 
cuts will be discussed. See qj^ure 10. These 
majur cuts are the bfes for many of the other 
x'Uts of Style V. Jn many cases these other 
cut? are nothing more than two or three of ^ 
the major cuts processed so that they remain 
in one piece. If you desire further information 
peitaining to these undiscussed cuts, you may 
obtain it from the specification. 

3-20. The bad; consists of the rib, primal,^ 
and the: squ?Lre-cut chuck in one )iece. Seey 
figure ] 1. / 

3-2 L. The rib, primal, is that portion of the 
forequai-ter remaining after theyrem< val of the 
square-cut chuck, shank, brisket, ind, short 
plate. See figure 11. 

3-22. The square<ui chuck is that portion 
of Uie forequarter remaining after th removal 
of the shank, brisket, short plate, and rib, 
primal. See figure 12. x,^^ 

3 *^'\. The foreshank is that porti()iVsDf the 
foreleg: (shank) remaining' intact 'after^-tljie^ 
removal of the brisket^ short plate, and 
s(|uare-c'ut chuck fn)m the forequarter. See 
figure I'l 

Thf brisket is that portion of the 
forequarter remaining after the removal of the 
short plate, foreshank, and square-cut chuck 
(see fig. 13). 

3-25. The short plate is the vential portion 
of the sixth through 12th ribs (see f g. 11). 

3-2^ The hwdqu(^rier, trimmed, consists 
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of the roun<i, pnrnal. arul th** Tull' loin in onp 
piece. See fi«iir*» U. 

3-27. The round, pnmai is that i)ortion of 
the hindquarter remaining after the full loin 
has been removecl (see fig. 14). 

3-28. The loin, full, trirnmrd. is that 
portion of tlie hindquarter rernainintJ after the 
removal of the primal round, fl;mk. han^ng 
tender, kidney/knoh. and e^i c^s fat from the 
lumbar and sacral regions. Spo fipire 15. 

3-29. The short loin, ve^nlar) is the 
anterior portion of the trimmed fui) loin. The 
full loin is cAt perpendicular to the lumbar 
vertebrae and just anterior to the |)Plvis. See 
figure 16. • 

3-30. The sirloin (loin end) h the [)Osterior 
. portion of the trimmed full loin. The cut 
separating the sirloin and the sliort loin was 
described in the previous para[<rafih. 

3-31. Weights, There are five weighi ranges 
for each style of fresh chilled beef. Because of 
the wide variation) in styles and #ange5 for 
each style, this topic will not be discussed 



FULL LOIN 



ROUND, PRIMAL 




LOIN 



F 'i\Y^ i 4 , riini'rjLUK»M» 




FLANK 



Fijjure 15. Scparatiorvofflank from full loin. 

fuVther. If more information is desired, refer 
to Federal Specification PP-fe-221. 

3-32. General Inspection Requirements. 
When it is procured for military use, fresh 
beef, chilled or frozen, must be sound, 
well-dressed, split and quartered beef 
carcasses, or sound, well-trimmed wholesale 
market cuts. The beef should be prepared and 
handled in accordance wicrgood commercial 
practice and meet the requirements of each 
respective style, class, grade, state of 
refrigeration, and specified weight range. You 
should be alert in your inspection, for such 
requirera^ents, and refuse to accept beef from 
bulls or stags, andf^eef cuts that have been 
excessively trimmed to *meet specified 




SIRLOIN 
OIN END) 



SHORT LOIN 
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TRIMMED FULL LOIN 

F'lgur^ ] 6, Tnmm<'d full loin, 
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weights. In fact; beef that is sutjstandard for 
any reason should 'be provisionally reject<»(K' 

3-33. Beef should also have a good color.! 
It should have no objectionnblo odors, 
bruises, blood clots, mutilations, or 
discoloration. It should be free of detrimental 
blemishes, ragged edges, superficial 
appendages, and deep cuts. There should be 
no evidence of refreezing, freezer bum, 
mishandling, and other deterioration or 
damage. In other words, the beef must be in 
excellent condition. It should possess the 
quality and other characteristics associated 
with the style, class, grade, and condition 
specified in the purchasing instruments whep 
it is delivered to the US Armed Forces. The 
Federal Government and the contractor are 
responsible for making the inspection that 
determines compliance with these 
requirements. 

3-34. The procuring agency of the Federal 
Government, or a duly^ authorized 
representative, makes the inspection at a time 
and place designated by the procuring agency . 
It may be at the site of preparation (both 
during and after preparation), at a suitable 
point in transit, or after delivery at 
destination. Unless otherwise specified, the 
final inspection is normally made at the time 
of delivery to destination. In the final 
inspection, it is important that you 
remember: 

a. The approval of any detail of processing 
or material does not relieve the contractor of 
responsibility for faulty workmanship Jor 
piaterials, which may be discovered at Iny 
time before final acceptance, 

The contractor should be required to 
assure that the product conforms to all 
contract requirements before it is submitted 
to the US Armed Forces for/fmS* acceptance* 

c. If the finished produ(2| is inspected and 
passed at a point other tharv^destination, the 
contractor should request that the product be 
inspected at destination for condition, count, 
identity, and temperature. 

3-35. As we have already stated, the 
supplier or contractor is responsible for 
meeting all the provisions of the specification 
under whith the product was manufactured 
before he offers the product to the US 
Government for acceptance. The US 
Government reserves the right to perform ajiy 
of the inspections set forth in the 
specification undet which the product was 
purchased, if such inspections are considered 
necessary to assure that supplies and services 
conform to prescribed requirements. 

3-36. When beef quarters on contracts 



s])ecifying debtiuation in.spootion only are 
'heinf^ prepared for shipmonl by the 
con tractor. U-x^r is an additional marking 
n»<|uir(Mn(»nl .which is not normally' rcc^iiired 
tuT other styles 'f'hc contraclor mu^l. number 
each qujirter in a way that assure^, its 
identification with a specific carcass. 

4. Beel fuading 

4-1. USDA (jCidlity gvades are a part of- 
every verification inspection, and the scope 
and back[^round of beef grading are necessary 
tools of s\ich inspections. The overall 
desirability of cai«.a<>bOs and cuts of beef varies 
over a wid«' ran^e. At (he \if>per end of the 
range, the int^iit ha.s a very appetizing 
appearance and \h extremely pleasant to the 
taste. The carcas?>cb and cuts that are least 
desiral)le havo little appeal lo either sight or 
taste. Between these two extremes lie 
carcasses with varying degrees of dosirability 
The USD A hah developed and established a 
system for rlji.ssifyinc; beef into a few 
definable groups according to its dcsiratiility. 
The USD A descril^es this .system for grading 
in its publication Official United States 
Standards for Grades of Carcass Beef, This 
publication hab been adopted as an official 
guide by the US Armed Forces. 

4-2. The standards of the grading system 
are the basis for the development of the 
different grades, Our ohjective in this section 
is to identify' (he standards for particular 
grades and the carcass characteristics that you 
-should be able to recognize. 

4-3. There are two grading systems used by 
the (IShA in deti-rtnining the acceptability of 
a beef carcas.s, Quidily grades indicate the 
t^Mvierness. ta^te. and appearance of the beef 
carcass. Cutahility or yield grades indicate the 
percent of trininu'd. boneless, major retail 
cuts* derived from a carcass, ('arcass beef may 
be pur(*hased by spetMfied qiiulity grade, yield 
grade, <fr both 

4-4. Qualily Crades. USD A quaJ ty grades 
of beef are prin)e, choice, good, standard, 
commercial, utility, cutter, and can ^er. They 
decrease in quality in (.he brder lifted* The 
lower grades of beef are seldom pun-hased by 
the US Armed Forces. Therefore, our 
discussion will bo con(*erned to a gr( at extent 
with the better grades. However, it you are 
ever required to inspect the lower ^^:ades of 
meat, the same i)rinciples of grading and 
evaluation apply. t 

4-5. Quality grade? of beef are determined 
by a subjective evaluation of certain 
characU^ristics of the carcass. These 
characteristics are separated into 
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MODERATE 
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SMALL 
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conformation factors and quality factors. A 
carcass that has a high-quality grade possesses 
and displays all of these factors to the higliesi 
degree- The absence of, or existence at a lesser 
degree of, /these factors lowers the ^ade of 
the carcas;^ 

4-6. JZo nf ormation. Conformation is the 
qiapn^ of formation of the carcass or prima] 
cut^ The conformation descriptions inchuled 
in each of the grade specifications refer tu the 
thickness of the carcass and its various parts. 
The carcasses of primal cuts that have the 
required thickness of muscling specified for a 
grade are considered to have a conformation 
adequate for that grade, despite thp fact that, 
because they lack fat, they do ijot have the 
overall degree of thickness and fullness 
described. 

4-7. You should evaluate conformation b^' 
taking an average of the conformation of tlie 
various parts of the carcass or primal cut. 
Consider each part with regard to its weight in 
proportion to the weight of the whole carcass. 
In addition, compare the general vaUie of each 
part with the other parts. Although the chuck 
and round have nearly the same percentage of 
carcass we)((ht, the round is considered a mute 
valuable cut, Therefore, in evaluating th(f 
overall conformation of a garcass, you give 
the development of the round more 
consideration than the development of the 
chuck Similarly, the conformation of the loin 
receive! much mor.e consideration than the 



(*onlormuti(Mi '»f (he ril). Ijeoause^the loin is a 
more valujihle an(^ cont-aihs m laeater 
percentage of Ihr canm.ss weiglil/- 

4-H Superior r(>nior/ intplies a high 

pujpoitinti - of -tK^Al t i Imhic and a high 
proportioti of the w<M);hl. of the carcass (or 
cul-) in it-s more valUHi)!*- |).irih. It is reflected 
in carcasses and cuLs ih;il. ore veny thickly 
muscleri, are very full an^l IhicU in relation to 
Lhoir lengths, and hffve n s.^vy i)lum\), full, and 
welUrounded apptsi ranee. Inferior 
conformation inipFu^s d law proportion of 
nieut to bone >w[ p lo^'. proportion of the 
weight of the cnrcuoi* (nf ciil.) in the more 
valuable parts, (nieriot rrynff/rnuLion is shown 
in carcasses and cut^' nre veiy thinly 

tPmusclecK are very nuaow and Lliiii in relation 
to length, 'ind havt.* u -'ery angidar, thin, 
sutiken a[)pejii)jncfe. 

•I D Q^lity I* J 1 wrs Although 
conformation shotUd nt l-r^ taken lightly, it 
IS trueythat quiilih' (Uu^^ (.d<u j)recedence 
y/hen"f^u oj-o deterimninu tin- overall grade or 
d \:an ass. While con ronnalioc of a carcass 
crinti-uls Ih^ ((inoijjiL f)( li meal aviiiXable. 
the ijUitlity 'actors giv^* thr crtn .^.s-) iLs pleasing 
api)earance. UisUs an(^ i^'bdernes-., whuh ate 
ol UimosL impoiJanf''' in ! xxl prr Jurts. The 
factors evalii.it^'d in diMtu'npnmg quality 
in(;lude a^e. as rleteimiruMj i)y l)one character; 
and niai'blrnc, lexUin-, liini i ()l(^r, indicated 
bv the nbeve nnKcIc 



16 



carcass is determined by the size, shape, and 
ossification of the bones and 
cartilages— especially the split chine bones. In 
the split chine bones, ossification changes 
occur at an early stage of maturity in the 
posterior portion of the vertebral column 
(sacral vertebrae) apd at progressively later 
stages of maturity in the lumbar and thoracic 
vertebrae. 

4-11. Marbling. Marbling is the 
intramuscular fat found within a beef carcass. 
It is t)ie source of much of the juiciness of a 
cooWed piece of beef. The degree of marbling 
is determined by observing the exposed ribeye 
(eye of the beef) after the carcass has been 
ribbed. The relationship between maturity, 
marbling, and the quality grade is shown in 
table 1. The table indicates that as maturity 
increases from A to E, the degree of marbling 
must be hi^er to award a high-quality grade. 
It should be noted that those animals from Gn 
to E are not eligible for the top four quaJfity 
grades, regardless of the degree of marblmg. 

4-12. Texture. Texture is the term used to 
describe the size of the muscle bundles of the 
beef carcass^ It is usually determined by an 
evaluation of the ribeye after the carcass has 
been ribbed. A finer texture or smaller muscle 
bundle usually indiciates a more tender 
carcass. 

4-13. Color. The color of the lean tissue 
does not indicate the overall quality of a beef 
carcass as much as the previous three factors 
do; however, consumer acceptability depends 
to a large extent upon the esthetically 
pleasing color of the beef. Most consumers 
have come to expect a bright^ cherry -red color 



to their beef, and any deviation from this 
results in a lowering of the grade. 

4-14. Quality Divisions. Beef quality 
grades pertain to three classes of beef. These 
classes are based strictly on the characteristics 
of the beef for a particular grade: 

• Section 1— steers, heifers, and cows. 

• Section 2— bulls. 

• Section 3-^tags. 

4-15. Section 1 beef. Steer, heifer, and 
cow beef (section 1) is further designated as 
any of eight grades, as shown in table 2. These 
grades are prime, choice, good, standard, 
commercial, utility , cutter, and canner. In 
sections 2 and 3 (bulls and stags), there are 
only six subgroups. These are choice, good, 
commercial, utility, cutter, and canner, which 
are also given in table 2. 

4-16. After a carcass is given a section 
designation, grading within sections is based 
strictly on the characteristics of the meat and 
bone. Although beef in all grades is produced 
and processed, only the better grades are 
usuaUy procured for the use of the US Armed 
Forces. For this reason, you should become 
thoroughly acquainted with the 
characteristics of prime, ■<:hoice, and good 
grade beef. 

447. Most of the beef procured for 
military personnel is in section 1. A 
condensed description of the conformation 
and quality requirements for all grades is 
given in table 3. Refer to this table and note 
the differences in characteristics between 
grades. Even though the characteristics for 
each grade are defmite, it will be easier for 
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Table 2 

Market Classes and Grades for Dressed Beef 



Section J 



Grade 



Sections II & III 



Grade 



Steer, heifer 
and cow- 



Prime 

Choice 

Good 

Standard 

Commercial 

Utility 

Cutter 

Canner 



Bull and Stag 



Choice 
Good 

Commercial 
Utility 
Cutter 
Canner 



(^Cow beef is not eligible for Prime Grade.) 
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rria 



Good 



Standard 



Table 3 

Beef Palaubility Characteristics 



ConfarmMtimn 



Thlcklr Buaclvd 

i^.s't and thick 
i« raUtioa to 
Ivngth. (Loiat 
Bn4 Tih» thick 
and foil. 
ft«ttaia flxmf, 
cftrryiKt 
down to zhm 
bocka. Thick 
ckucka. n9cU 
ftjU tJianka 
taRd to b« 
tbvrt.) 



Modaratvl/ 
thick Bu«cl«d 
throufbcui , 
HodmTBt9\f 
wl6m and 
thick io r»' 
lation to 
Uaatb. 
(Loina and 
rib* Aodvr' 
Btmlf thick 

•Ad full. 

touiidf vnd 
cbucba aodtr- 
atvlr plu«p 
aad pod«r«t«ly 
thick. Hvcki 
and thanks 
t«nd to b« 
■odtrat* ly 
thort»} 



Sllfhtlx thick 

«lflCl«d 

throij|hcut. At 
laatt aodarit* 
Ijr ty««trlc»l 
and uoi for* 

in ccfstcur. 
(toint and 

»llghtlr thick 
and full. 
Hound » t«nd to 
b« tlightlr 
plunp. )«*cii 
and tbankt 
t«od to b« 
slight ly long 
and thin.) 



Chi«« ■on* 



Sligbtir r«d 
and •oft. 



Sligbtlr r»d 
aad I lightly 
io#t. 



Slightly r»d 
aad tUgbtly 
•oft. 



Tharacic 
Vartabra* 



Cartilagaoout 
add* «bow 
avidaaca of 
offlfying 
(hardvaiai) 

to ••>'<^*^^^ 
oatlfivd. 



Sacral 
Vartabra* 



CcapUtvIy 
fuaad. 



Cartilagasout 
•nda tbow 
•yidaaca of 
oaaif tcattoD 
to partially 
oitifivd. 



Ciftiligvnout 
■ndi «ho« mv\- 
danca of otil' 
flcation to 
aodvriti ty 
ottif l«d. 



CospUtaly 

f UB«d. 



Uiabar 
Vartabraa 



Cvrtiltganoua 
aadt nvarly 
coapUtvly 
oatlfivd. 



Cartiltgvnout 
•cmIi natrly 
cowpUtaly 
ottlf lad. 



Rib Soaai 



Slightly «ida 
and slightly 
flat, 



Slightly wU. 
and slightly 
flat. 




Ribay* Huf cl« 



Light r«d In color . 
finvly t«xtur«d. 
and aod»rat»ly 
flra"" Miniaua 
d«gr«« of aarbliAg 
raquirad tncraaaaf 
Hltb advancing 
aaturity throughout 
thia /rcuD froa 
■iniaua tlight 
abundant to aaii- 
mm flight abdkdant. 



Cbapl ttf ly 
f ut«d . 



Thinly aoiclad 
throMghcut . 
Slightly nar^ 
row and .thin 
In ralatlcn 
to th»lr 
langth At 
\aitt aodar 
Italy %fwm9t' 
rlcal and 
unlfora In 
Contour ''lolni 
and rlbt t*nd 
to ba f4at and 
• n|htly Uln 

yf la»had 

Nunind* tand 
to ba thin 
and 

cone iva 
Chuckt t«nd 
to ba flat ind 
thin flethad. 



Slightly red 
and t lightly 
toft. 



Cirtlligsnout 
andt I how 
•VidanCa of 
ottif Ication 
to aodarit« 
ottlf ication 



Coaplat 
futad . 



Car 1 1 l«g«n^ 
andi ntirly 
coaplataly 
ot»lf lad 



Car 1 1 laganout 
•nd» nva-^ly 
coaplataly 
attlf l*d. 



Modarttaly light 
rad in color, finaly 
taxturad. tnd fllghtly 
ftra* Hiniatia dagraaa 
of aarbllng raqUlrid 
incraatat with idvanc- 
Ug aaturlty through- 
out thif group froa 
a ainiaua aodait 
•aount to • aaxlaua 
aodatt amount. 



Ightty wlda 
d lUghtty 
fiat. 



Slightly wlda 
ind |li|htly 
flat. 



Slightly light rad 
In color^ finaly 
tixturad. and aod' 
arataly toft to 
• oft, )41nlinja 
dagraa of aarbUng 
raqutratf incr«af«« 
with idvanclng 
aaturlty through' 
out tKlt group 
froa typUil tracai 
to a typlcil ilight 
•aoUnt . 



SI Ightly dark rad in ^ ' 
color , tlnaly tf*tur«d> 
and toft to aodarataly 
tof tv Mlnlaua dagrt* 
♦of airbling raquir*'^ 
incraatat with 
advancing Maturity 
throughout thii group 
froa alnlaua priciicilly 
davold to pa^lQUQ 
prtCtlCally davoid. 



you to leam to recognize the required degree 
of conformation and quality for each grade 
by observing the differences in actual 
carcasses and cuts. 

4-18, Section 2 beef. Beef produced from 
bulls and stags is graded, according to itfl 



characteristics, aa bull beef and stag beef, in 
accordance with the standards for bulls ajid 
stags. When it is graded and identified 
according to grade, this beef is identified also 
.for class as ''buir' beef or '*stag'* beef. No 
grade of bull or stag beef can compare in 
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Table 3 (cont'd.) 



L^)nf ftonf 



Fro* Moltr 

to htrf^ 
FroK prac 

t t ca 1 ) )r 
whrtr to 
whitt In 

f ojor 



T^tortC tc 
Vf rttbr«f 



V«r tabrat 



Vertebras 



Rlbeyt Muiclt 



S) tfhi iy thin 
■u«c)«d throufh 

uiual \y Modvr 
• ttly Satvjr fat 
Covartni , tht 
circaitti l«nd 
to b« I 1 1 ght l]r 
thick but 
rathtr roufh 
and I r r tgu 1 ir 
in Contour 
(ftoundl tand 
to ba thin 
and tltihtlf 
concava. Loini 
tand to ba 
■odarata ) y 
Mtda but 
lUlhtljr 
lUnban anti 
htpi ara 
rathar pro* 
h>anl. (lit>l 
tand to ba 
1 1 1 |ht 1 r thin 
and tha plata* 
and brttkati 
ara wida and 
"•praadjr " 
Mac lit and 
thankt ara 
iltfhtif loRf 
and thin.) ^ 



Ca r 1 1 1 aganoui 
andi iKow 
ioniidarabia 
Diiif uation, 
Tha out I mat 
of tha cart' 
ilaiai ara 
t ton bart I f ^ 
vtitbla to 
viilbla 



Coapla t9\y 
fuiad . 



Car 1 1 t ijfanoui 
andt naarljr 
co*p lata tjr 
oiilf iad. 



Fro" iiodcr" 
atclr wida 
and flat to' 
wida and flat. 



Fran Modrr Italy 
dark rad and 
1 1 1 |ht ly coaria in 
taitu^f'' lo darX 
red and coaria^ 
and froa ilightly 
firn to firn Min^ 
teuM dafraa of 
Dtrbi tn| raquirad 
Incraatci with 
advancini aaturlty 
thrQUghout thii 
|roup froB a alri' 
inuB taa 1 1 aaount 
to a eaaitnuB laaH 
anount, >^ 



A; 



Thinlf ButClad 
throuflkouT 
Vary narrow 
In ralatton 
to Ur)tth 
Dactdadly 
ranfy tnd 
angulaf in 
Contour 

Utually thinly 
riaibad. 
(Lomi and 
rib^ ara flat 
and thinly 
f lathad 
icundt tand 
to ba vary 
concava 
Chuck I 4ra 
thin and flat. 
N#cki and 
ibanki ara lonf 
and lapartni 
Hipi and ahoui 
dar )olnti ara 
DrcBlnant 
Larcattai »ith 
In tha full 
ranfa of 
Mtur I ty c 1 ati 
iflad ai baaf 
ara included In 
thit frada ) 



Sltfhtly rad 
nd til fh-tly 
of t , to hard 

knd whita. 



Car t i 1 aganoui 
andii hava 
»oaa avidanca 
of o»tlfica 
tlon. Tha 
out 1 ioa of 
t ha cart t ' 
lafat ara 
bara 1 y v it lb la 



cap lata 1/ 
futad. 



Carti la|«oc»Ji 
andt ara 
naarly COa^ 
Plata ly 
ottiftad. 



Slifhtt/ flat 
to wida and 
flat, 



Slifhtly dark rad 
and fioa in taitura. 
Slifhtly fini to 
toft, to tha touch, 
and nay ba iliihiljr 
watary D#»oi3 
to naiiBuB taa 11 
aaount of BarblSng 



Thinly But clad 
throufhovt K 
Eanfy » angu 1 ar ^ 
an4 irrafular 
in contcur 
Vary thint/ 
flatbed 
(toint and 
ribi are 
very ffat^ 
thin aM 
ahal low Mec^t 
and ihankfl ara 
very loo| and 
tapering Mlpt 
and thouldar 
Joint I are 
vary pro* 
iMnl.} 
Tba range 
in Mtur I ty 
aitendi to 
Include cer 
caetai frc* 
t^a oUttt 
«ni»ali pro 
ihicad for 
bae f 



iSl t |htf y red 
and i)i|htry 
loft to hard 
and white. 



Cart I laganoui 
and I have 
toae evidence 
of oae i f lca> 
tlon. The 
outline of 
t ke c e rjl i 
lagat are 
barely vitt* 
bla. 



CoBplateljr 
f uied 



Certi lagenoui 
endt nearly 
COBplete ly 
ottif ied. 



Sightly wide 
and I \ ight 1 f 
flat, to 
wide end flat. 



Slight ly dark red 
and fine, t'o very 
dark rad and coarie 
in taitura (^Devoid 
to pract icallv 
devoid of Barbling. 
Soft and witery« 
to vary toft and 
watery. 



Cennar 



Caycettat that are Infarlor in conforaetton atod quality |o the alniBuB raqu i yanen i i tpaclfied for Cutter Crade 
ara graded Caonar ' 
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quality with the same grade of beef from 
steers, heifers, or cows. Neither is the quality 
^ a designated grade of bull beef comparable 
with the same designated quality of stag beef. 

4-19. Choice bull carcasses have excellent 
quality, finish, and conformation. Rounds, 
chucks, and necks are thick and very heavily 
muscled. Loins and ribs are broad, but tend to 
be. shallow and are relatively small in 
proportion to the rest of the carcass. The 
exterior surface *is well covered ' with fat, 
which, although rough, is not gobby nor 
excessively deep at any point. Interior fat is 
plentiful but is somewhat lacking in firmness 
and brittleness. Usually, ^such carcasses are 
derived from young, well-fed bulls, although 
occasionally ^carcasses of older bulls meet the 
requirements of this grade. The flesh generally 
is ^f a medium dark -red color, which is firm 
but comparatively dry. 

4-20. As with carcasses in section 1, there 
is a gradual decrease in 'Equality ^and 
conformation through the .remaining grades. 
Canner grade bull carcasses have extremely 
poor characteristics. Visible finish is generally 
absent. These carcasses are very thin 
throughout. The round and chucks are thin, 



palatability grade of any beef carcass. You 
must use these principles when you are 
performing beef grading and inspection 
duties. 

4-24. Determining Quality Grades. To 
determine the quality of a beef carcass, it 
must be properly **ribbed.** This is done by 
cutting the carcass into two sides by splitting 
it down the back. One side must be partially 
separated into a hindquarter and forequarter 
by making a saw cut perpendicular between 
the 12th and 13th ribs. Any other method of 
ribbing can prevent an accurate evaluation of 
the grade-determining characteristics. 
Therefore, carcasses ribbed by other methods 
are eligible for grading only if accurate grade 
determination is possible. 

4-25. When you are examining the ribbed 
carcass, remember that the requirements for . 
marbling increase progressively with evidences 
of advancing maturity, indicated in the 
maturity groupings (A through E) of table 1. 
Notice carefully the relationship of these 
maturity groups and the nine degrees of ^ 
marbling. The degree of marbling and other 
lean characteristics specified for the various 
grades are based on their appearance in the 



throughout. The round ana chucks are uun, Hrauca oic u<»^ w.. — 

and the loins and ribs afe very thin and flat or/ribeye muscle, which is exposed by proper 
sunken. There is no exterior or interior fatf ribbing. Although no consideration is given 



and the flesh is soft and dark. 

4-21. Section 3 beef. Like the carcass in 
sections 1 and' 2, there is a decrease in the 
quality and conformation from choice grade 
stag beef (section 3) through the other five 
grades. Bei^me you are unlikely to work with 



for marbling beyond maximum abundant, 
superiority in one characteristic of quality 
(such as marbling) can sometimes compensate 
fprlfaeficiency of another characteristic. 

4-26. Compensation. Superiority in the 
characteristics jof the lean is penpitted to 



graces. »ei»wse you are uiuiivciy ^^ ttw**v v.ii<i*ov-»^w^.,ix-^ — ? 

stag beef carcasses to any extent, we will^ompensate for a deficiency of conformation, 
describe only the characteristics of the choi^r The rate of compensation must be on an 
grade In cutter grade stag beef, quality and ' ...r^r^u . mv^n dpm-PP of 



conformation are definitely deficient, and it is 
seldom even found on the market. 

4-22. Choice grade stag carcasses have 
excellent quality, finish^ and conformation. 
Rounds are thick, full, and bulging. Loins and 
ribs are moderately thick, and chucks are 
thick and heavily fleshed. Necks are 
moderately short and thick. The exterior fat 
covering of ithe carcass, although sligh.tly 
rough, generjmy extends well over the carcass. 
Intenor fat is plentiful in the crotch and on 
the breast, and the Kidneys, as a rule, are well 
covered. The flesh is firm and fine grained for 
the class, and shows some intermixture of fat 
along the musck seams. Its color varies from 
medium to dark red. \ 

4-23, At this point in our discussion, you 
should have a good knowledge of the 
recognizable characteristics of carcasses In the 
various beef palatability grades. There are 
other pnnciples, which you should learn; that 
concern the procedures for determining the 



equal basis. For exam pie ^ a given degree of 
superior quality (above the minimum required 
for a specified grade) can compensate for the 
game degree of deficient conformation. In a 
similar way, superior conformation can 
compensate for deficient quality in all grades ^ 
except prime, choice, and commercial. 
However, the substitution of conformation 
for quality is limited to, a compensation of 
one-third. The conformation must be at least 
one-third more than the minin^urri 
conformation required for the grade 
concerned. The one-third limitation for 
deficient quality is to keep the quality from 
being too low, 

4-21 / Compliance, When you are 
determining compliance with the maximum 
maturity limits for prime, choice, good, and 
standard grades, consider the color and 
texture of the lean only when the other 
maturity-indicating factors indicate just a 
slightly more advanced degree of matunty 
than is specified as maximum for the 
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applicable grade. The same principle, in 
reverse, applies to determining compliance 
with the minimum<^ maturity limits of 
coihmercial'grade, 

'4-28. You-should realize by now that the 
final grading of a carcass or primal (wholesale) 
cut ifi based on a composite evaluation of its 
f 'information and quality. Since relatively 
itw carcasses or cuts have identical 
development of conformation and quality, it 
is obvious that «ach grade includes various 
combinations of the development of these 
two characteristics. You will fiftd that many 
• carcasses or wholesale cuts which qualify for a 
particular grade have some characteristics that 
are more typical of another grade. For 
example, a carcass that has choice quality 
may, have conformation pf good and still 
remain eligible for the choice grade. You must 
also realize that some of the wholesale cuts 
produced from a carca^ may not be of the 
same grade as the carcass. When this occurs, 
the grade of the wholesale cut(8), not the 
carcass, has precedence. Your full 
understanding of the grading of carcasses for 
quality can only be reached with actual 
experience in grading. The principles and 
characteristics presented in this section, 
howei/er, represent the basic information you 
will need for such work. 

4-29. Cutability Grades.f A beer carcass 
1 consists of lean flesh, fat, and bone. The lean 
flesh furnishes the edible portions to a very 
great extent. Certainly, marbling of the lean , 
with streaks of fat is highly desirable, and a 
certain amount of other fat is also palatable 
and acceptable. But large deposits of external 
and internal fat on a carcass artj not desired 
and must be trimmed away. Bone» Q^lthough a 
fun(tional necessity, to the animal, is surely 
not edible and must be considered as waste. 
Therefore, only a part of a carcass is^bbth 
edible and palatable. As we previously 

. mentioned, this part can be described as a 
percentage or ratio of the whole carcass and is 
referred to as the **cutability'* of the carcass. 
This ratio is determined by four objective 
evaluations of measurable data from the 
carcass which are placed into the USD A 

^ cutability formula. 

4-30. Evaluation factors. A carcass with 
good conformation is expected to yield a high 
percentage of trimmed, boneless beef, but this 
is not always true. For this reason, a separate 
evaluation of a carcass is made to determine 
its cutability (or yield). There are five 
cutability or yield grades (1 through 6). These 
grades are determined by four variable 
factors. They are-^the thickness of external 



fat (to the nearest tenth of an inch); the 
percent of kidney, pe)yic, and heart fat; the 
hot carcass weight; and the cross-sectional 
area of the ribeye muscle (expressed in square 
inches). A high yielding carcass will have a, 
cutability grade of 1 or 2 and will exhibit a 
minimum amount of external kidney, pelvic, 
and heart fat and a large cross -sectional 
ribeye. 

4-31. The- amount of external fat on a 
carcass is evaluated in terms of the thickness 
of the fat over the ribeye muscle. The ribeye 
fat is measured .perpendicular to the outside 
surface at a point three-fourths of the^ength 
of the ribeye from its chine bone. This 
measurement can be adjusted, as necegsary^ to 
reflect unusual amounts of fat on the other 
parts of the carcass. Four-tenths of an inch of - 
variation in fat thickness over ^the ribeye 
makes a full yield grade change. 

4-32. The percent of kidney, pelvic, and 
heart fat considered in determining the 
cutability grade includes the kidney knob 
(kidney and surrounding fat), the lumbar and ; 
pelvic fat in jhe loin and round, and the heart 
^ fat in the chuck and brisket area. This fat is 
removed when closely trimmed retail cuts are 
made. The/amount of this fat is evaluated 
subjectively ahd expressed as a percentage of 
the carcass weight. A change of 5 percent in 
these amour)ts makes a full yield grade 
change. 

4-33. Hot carcass weight is used in 
determining the cutability grade. The" 
percentage of retail cuts will decrease as the ~ 
carcass weight increases. An increase of 250 
pounds will lower the cutability grade by one 
full grade. * q 

4-34. The area of the ribeye is determined 
at the point where this muscle is exposed by 
ribbing. It is usually estimated subjectively, 
although it may be measured. An increase in 
the area of ribeye proportiohally increases the 
amount of retail cuts. A difference of 3 
square inches in ribeye area changes the grade 
by one full cutability grade. 

4-35. Cutability grade formula. The overall 
cutability grade is determined by* a 
combinatiot\ of the four carcass 
considerations mentioned. The USDA Official 
Standards for Grades of Carcass Beef 
furnishes a mathematical formula to 
determine the cutability grade. The formula 
u^ five constants (numbers that never vary), 
/lour of which are coupled with variable 
factors representing the four considerations 
that we have just discussed. The remaining 
^ constant is used along. The result of the 
computation is the gfode designation. 

4-36. When you are determining the 
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cutability grade of a carcass,' you _ must first 
make.an evaluation of each of the four grade 
variables. If unusual conditions exist, you 
^may need to adjust the estimate or 
measurement of one or more of these 
variables. After you have determined the 
numerical v:^ue of the Variables and have 
adjiisted them as necessary, you are ready to 
substitute them in the mathematical equation 
for curability grades. 

4-C7, If the thickness of the external fat 
must be adjusted, pay particular attention to 
.the amount of fat in such areas as the bri^et, 
plate, flank, cod or udder, inside jround, 
rump, and hips in relation to the actual fat 
thickness over the ribeye. If a carcass is fatter 
over other areas than over the ribeye, adjiist 
the measurement upward. If a carcass hasiess 
fat over other areas, adjust the measurement 
downward.. In many carcasses, no adjustment 
is necessary, but an adjustment of one-, two-, 
or three-tenths of an inch is not uncommon, 
or an even greater adjustment' may be 
necessary. The measurement of external fat is 
made in inches or fractions of an inch (usually 
in tenths),/ » 

4-38, You must use. the hot cartass weight 
in determining the cutability grade. If you 
must use the chilled carc^ weight to 
determine. the hot carcass weight, you must 
compensate for the shrinkage that occurs 
during chilling. To do this, multiply the 
chilled caurcass weight by 102 percent. 

4-39. You must measure, or closely 
estimate, the area of the ribeye. Express the 
measurement in square inches (and fractions 
in ^nths). This measurement is made with a 
grid calibrated in tenths of square ipches, or 
ith other devices designated by the USDA. 
4-40. The formula for determining the 
cutability grade takes the following form: 



Cutability grade " 2.50 + 2.50T+ 0.20P+ 0.0038W 

-0,32A 



where; 

T 
P 

W 
A 



Thickncsa of oxtomal fat (m tenth* of inches) 
Aniount of kidn«y, p«lvic, and heart fat (in 
pcTCertt of carcasi) 
Hot corca^ weight (in pounds) 
Cro«9-«ecttonal area of Hboye (in square 
inches) 



When you are solving this equation, the 
cutability grade is expressed by the whole 
number m the answer. (Any fractional part to 



the* right 
dropped,) 
results in 
grad^ IS 3. 



of the decimal of the answer is 
For example, if the computation 
an answer of 3.9, the cutability 



4-41. With this explanati^ of the formula, 
we will compute the cutability grade of a 
sample carcass. Assume that the carcass, 
which weighs 500 pounds before chilling, has 
0.2 inch of adjusted external fat. Also assume 
that the kidney, pelvic, and heart fat makes 
up 2 percent of the carcass weight and that 
the area of the ribeye is 11.5 square inches. 
We will find the mutability grade step by step, 
as follows: 



Step 1. Th/ constant, which is 
not coupled^ with a variable 
represonti^kg a cutability 
characteristic, is set down for 
computation: 



Step 2. The second constant b 
multiplied by the adjusted external 
fat thickness (2.50 X 0.2 = 0.50), 
and the result is placed binder the 
constant^f Stej^in a column: 

\ .Step 3, THe third constant is 
multiplied by tke percent of kidney ^ 
pelvic, and heilrt fat (0 20 X 2 ° 
0.40), and the r^lt is placed in the 
column : 

Step 4/ The fourth constant io 
~ multi plied H>y the hot carcaaa v/elghl 
(0.0038 X 500 1.90), and t)tt 
result is placed in the column and 
the sum is computed; 



2.50 



*'2.50 
^ .50 



2.50 
.50 
■ 40 



2.50 
.50 
.40 

1.90 



5.30 
-3 68 

1.62 



' Step 5. Thfi fifth constant la 
multiplied by the area of .nbeye 
(0.32 X 11.5 - 3.68), and the reouit 
Ls placed in* the column under the 
aum of the resulta through Step 4. 
^ Thti difference b taken and the 
fraction to the right of decimal part 
is canceled out or dropped: 

Therefore, this carc^ is cutability grade 1. 
You can use this method to pietermine the 
cutability of any caircass. • 

4-42. The same T'ormula is used to 
determine i\\e cutability grade of 
forequarters,^ hindquarters, I ribs, loins 
full-trimmed, and short loins trimmed. 
How^r, before applying the formula to 
'these cuts, you must first determine the hot 
carcass weight of the carcass from which they 
are produced. This is done by multiplying the 
chilled wei^t of the cut by an established 
constant. The constants for the various cuts 
are as follows: 



Forequarter 
Hindquarter 
Rib 

Loin, fulNtrimmed 
Short loin, trimmed 



3,90 
4.25 
22.76 
12.75 
29.10 



For example, you can assume that a 
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forequarter weighing 150 pouDds after 
chilling has been cut from a carcass whose hot 
cQxcms weight was 585 (150 X 3.9) pounds. If 
the chilled weight of ribs is 32 pounds, the hot 
carcass weight /can be computed to be 728 
(32 X 22.75 p/ounds. 

4-43. In addition, when you are determining 
the cutability grade for trimmed forequarters, 
t..mmed forequarter <3Uts, trimmed hindqupi- 
ters, and trimmed hindquarter cuts, standard 
percentages for kidney, pelvic, and heart fat 
are used. They vary with the quality grade 
of the quarter or cut concj^ed and are as 
follows: 



CarcoBi 4t4 

"niicknefii of external fat 
Kidney, ^hftfand heart fat 
Hot carcM0W«ight 
Area of ribeye 
CutabiUty g^rad^ ' 



\ 

U inthc^ 
6.0 percent < 
800.0 pounds ^ 
1 3.5 cquaro inches 



4-46. Ptoblem Situation Numbef 2: 
Compute the eutability grade of the following 
trimmed beeKiuarters: 



Grade 



Percent of Kidney, 
Pelvic, and Heart Fat 



4.5 
3.5 
3.0 
2.0 
4.0 
2.0 
1.6 



Prime 
Choice 
Good 
Standard 
Commercial 
UtlHty 

Qitter and Canner 

4-44. You now have the principles you ^ 
need for determining the putability grade of 
carpassesj and cuts. Yo« have been given the . 
constants that you must use and have learned 
how to use' them in the formula. Take one 
more step now to make stire that you 
understand, and that you can put your 
knowledge to work. Here are a few problems 
for you to solve. After ' you mcike yoi^r 
computations, check yoiu" answers and 
procedures against ^the correct solutions, 
which follow the problems, ^ 

4-45. Problem Situation Number 1: The 
following carcasses are USDA Prime. 
Calculate the cutability grade for each; 



mmed QuartettPJ 



Forequarter 

USDA Choice Grade 

Thjckhcss of externa! fat 

Chilled woight 

Area of ribeye 

Cutability grade 

Trimmed Quarter 02 

Hindquarter 

*T)SDA Choice Grade ^ 
Tliickneas of external fat 
Chilled weight 
Area of ribeye 
CuUbility grade 



0.9 inch 
143.0 poundn 

S.H square Inches 



X 

0.4 inch 
,204.0 pounds 
1 6.3 square inches 



4-47. Solutions to Problem Situation 
timber 1 : 



Carcass 01 
2.60 

2,60 (2.50 X I/O) 

.90 (.80 X 4,5) 
1.90 (.0038 X BOO) 
7.80 

' 2.8B (/32 X 9.0) 
4.92 

CuublHty graded 4 



1.4 



{Constant) 

(P) 

(W) 
(A) 



/ 



\ 



Carcam #/ 

Thickness of bxtemal fat 
Kidney, pclvjc, and heart fat 
Hot earcasa weight 
Area of ribeye 
CuUbility grade 



LO inch 
4.6 pertent 
&00.0 pounds 

9.0 square inches 



Carcass #2 



Carcass 02 
2,60 

.76 (2.60 X ,3) V 
,50 (,2 X 5.5) 
. 1.90 (.0038 X 500) 
5.65 

- 3; 68 (.32 x 11.6) 
3*97 

Ciitnbility ^dc 



(Concent) 

(T) 

(P) 

(W) ' 
(A) 



Tliickncsf of cxtornai fat 
Kidtwy, pelvic, and heart fat 
Hot carcass weight 
Area of ribeye 
CuUbility grade 

Cajicass 03 

T^iickneas of external fat 
Kidney, pelvic, and heart fat 
Hot carcass weight 
Area of ribeye 
Cutability grade^ 



0.3 inch 
2,6 percent 
500.0 pounds 
11,6 square inches 



0,4 inch 
2.5 percent 
800.0 pounds 
1 6.0 square inches 



Carcass 03 



/ 



2.60 

1,00 (2 60 x ,4) 

.50 (.20 x 2,6) ' 

3.04 (.0038*x 800) 
7.04 

"hli (32 X 16;0) 
1.92 

Cutpbiliiy ^odQ « 1 



{Co»iatant) 

(T) 

(P) 

(W) ^ ^ . 
(A)«> 
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Careau 04 



2.50 
2.7^ 
1.00 
3.04 

9.29 
-4.32 
4.97 



(2.50 X 1.1) 
(.2 X 5) 
(.0038 X 800) 

(.32 X 13.5) 
Cutability grade *H 



(CoruitAnt) 
(T) 

(W) 



4-48. Solution to . Problem Situation 
Number 2 : 



Trimmed Quarter #7 



2.50 
-2.25 
.70 

2:11 

7.56 
-2.81 

4.75. 



(2.50 X .9) 

r.c 



(.20 X 3.5) 
.0038 X 3.9 X 



143) 



(.32 X ^^8.8) 



(Constant) 
(T) 

(P) 

(W) 

(A) 



CutabUity grade = 4 



Trimmed Quarter 42 
2.50 

1.00 \2.5 X .4) 

.70 (.2X 3.5) 

3,28 (.^038 X 4.25 X 204) 

7:48 . ■ / 

* -1:21 (.32 X 16.3) 
2.27 



(Constant) 
(T) 

(W) 
(A) 



^ CuUbility grade ° 2 

" (1 - • ■ 

4^9. You should now understand the 
principies of beef grading and be able to 
recognize' the characterrstics of carcasses and 
wholesale cuts j of the vahous cu^bUity 
grades. Further you should know Ifow to 
determine the clitability grade of a particular 
carcass or wholesale' cut b,y estimating or 
measuring the four variable charactenstics 
that may change the grade. In the discussion 
of surveillance inspections that follows, you 
should realize the. appUcation ^ of such 
requirements as specification terminology and 
USDA grading^ systems in the ^rification of 
carcass beef. 

5. Surveillance Inspection 

5.1. Surveillance' inspection, /for our 
purposes, refers mainly to beef ' C^casses, 
sides, and quarters. *This inspection is 
performed just before the product isi^hipped 
and immediately after it arrives^ at its 
destination. Surveillance inspection is also 
performed on beef in ( storage. This kind of 
inspe>iipn ^is not necessarily limited .to the 
information that we will discuss in ^ais 
section. " However, your procedures shouTd 



include the inspection points and. conditions 
that we will explain. You must apply, m 
addition, any other standards that are. 
necessary to determine contract comphance 
and wholesomeness of the product. 

5.2. When you are inspecting for contract 
compliance, you .should have a copy of the 
contract in hand. Be thoroughly familiar ^^ith 
that document and all the'related putDiications 
it cites, such as articles, clauses, and 
specifications. Your inspection of the product 
should include an examination of grade, 
weight, temperature, and markings. Also, 
bheck the cleanliness and ^emperature of the 
vehicle used to transport* the product, as well 
as the cleanliness and tieinperature of the beef 
holding or storage rooms. When inspecting the 
product for wholesomeness arid soundness, 
you should be alert for the presence of slime, 
^mbld,'"and **ofr' odors. 
\ 5-3. Condition Defects and Deterioration. 
The purpose of inspection at destination is to 
verify^ the product being sound or in 
excellent condition and in ^compliance wr^ 
the contract: An understanding of m^or 
carcass defects and areas of deterioration is 
necessary to assuring a product that is whole- 
some ^or issue- and of quality equal to the 
price paid by the Government. 

5-4, Skirt Restricted air circulation under 
the skirt causes it to become slimy to fie 
touch. The skiri: is the part of the diaphragm 
remaining on the forequart€fr of the carcass 
after it has been dressed. 

5-5. 'Hanging tender. The hanging tender is 
another -.area ybl should inspect for slime. It 
tends to- deteriorate rapidly because of ^he 
amount of exposed muscle tissue, and b^jcause 
' of blood' and ''Vmun dri^ppings from other 
parts of the carcass. The hanging tender is the 
muscular pillars of the diaphragm found in 
the hindquarter. ^.r-^-N r 

5-6. Jugular furrow. The pathway\of the 
large blood vessels in th> neck is another ar^a. 
' The vein that is ^tucft in bleeding the animal 
during slaughter is located in the .jugular 
furrow. Blood seepage and serum in this area 
promotes the growth of spoilage-causing 
bacteria. The presence of off^dor is a good 

indicator. ^ ^ rrx^ 

5-7, Exposed cut ^muscle surfaces. These 
tend to spoil or deteriorate faster than 
surfaces covered with fat. Sliming. 
Rehydration, ai>4.,^^bacte'rial decomposition 
occur in these' area/earlier than in other parts 
of tfl^" carcass. First examine the gracilis 
muscle (dorsal to >the .'aitchbone) for 'this 
' condition and then the eye mt^cles. ^ 
$-8. Bruises. .Superficial bruises ^n -the 
^''surface of the. product are of minor 
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significance. However, those that penetrate 
intoHhe meat could be cause for rejection. 

- 5.9. Sour round. Sour round (bone taint), 
as indicated by its name, is located in the 
round. It can usually be traced to the 
ball-and-socket joint. You <»n detect sour 
round by smelling a meat trier immediately 
after it has been removed from th^ 
ball-and-socket joint. If the sour condition is 
pn'sent, you will detect a rvoxious odor. This 
condition results from improperly chilling the 
product, allowing bacteria to grow, and from 
the production of propionic acid (odor 
causative). Improper chilling is due to poor 
spacing of' the carcasses in the chill room, 
poor ventilation or air circulation, poor 
cooling apparatus, and heavy (meaty) 
carcasses, 

5-10. Carcasses with sour round should be 
recommended for rejection. If this condition 
is detected after final acceptance, the 
procurement agency concerned should be 
notified so that possible recovery action 
involving latent defects can be taken. Latent 
defects are those, that are not detectable by 
normal inspection. If the beef is 
Government-owned and is to be retained, the 
rounds should be split to the bone so th^t-^ou 
can examine the surrounding tissue for a 
grayish discoloration. ^ If the grayish 
discoloration is present, it should be trimmed 
away and d&carded, and the remainder of the 
hindquarter should be allowed to air out in a 
chiU room. If no discoloration is present, 
airing'the product in a chill room overnight 
will probably destroy the off odor and off 
flavor associated with sour round and the 
meat can be used for its intended purpose. 

5-11. £ye of beef. The eye of beef was 
explained wh€|n we discussed grading. It is 
significant here in regard to soundness and 
wholesomeness. The eye of beef cto be 
^ observed either on the hindquarter (loin end) 
or the forequarter (rib end).'The following off 
conditions Xsome£imes latent defects) are of 
particular significance in the eye muscle: 

a. Dark cutter-^his is a condition in which 
the lean tissue is very dark in color and 
usually soft, sticky, and gummy to the touch, 
This condition is not a health hazard but is 
considered to be a reduction in quality and 
therefore rejectable. USDA meat graders 
usually downgrade such carcasses one grade. 

6. Two-toned— 1;wo definite shades of red 
exist in the eye muscle. The conditipn is^not 
hazardous but should be considered as below 
quality and therefore rejectable. 

c. Spotters— evidence of this condition is 
hemorrhage areas (spots) of yarying size 
throughout the eye muscle, It is not 



hazardous but should be considered for iL 
rejection because of reduction in quality,- 

d. Sore or scar—this appears as a small 
off-white water spot (cystlike sore) in the eye 
muscle. This condition represents a reduction 
inequality; therefore, rejection should be 
recommended, 

e, Abscesses— these appear as pockets of 
pusslike material of varying size, scattered 
throughout \he eye and possibly other parts 

\ of the carcass. Rejection should be 
recommended on the grounds of 
unwholesomeness and reduced fijuality. 

5-12, The above-mentioned conditions are 
excellent eiamples"^ of unwholesomeness 
and/or induced quality , as they appear in 
carcass beef. If these conditions (defects) are 
discovered after Government acceptance 
and/or th^ expiration of the warranty period, 
do not recommend destruction as unfit for 
human consumption unless it is obvious that 
tj^e entire carcass is affected. Recommend 
that ,the portions of the carcass (such as the 
eye muscle) be thoroughly trimmed out and 
the remainder be used for its intended 
purpose. 

5-13. Vehicle and Product Temperatme. 
One of the first' steps performed at des- 
tination is the taking and recording of 
vehicle and product temperature. The 
temperature of the vehicle is often not 
applicable, but the internal temperature of . 
the product is very important. Product 
internal temperature should be no higher than 
40° F, for chiUed beef and 0° F. for frozen 
beef. It is important to maintain this 
temperatiire; therefore, keep the vehicle 
secured untiXoffloading is begun, 

5-14, Inspfct the vehicle in which the 
product is transported for dve^rall cleanliness 
and off odors. The ceiling, waUs, and floors 
should be clean. If floor pallets are used, raise 
them and inspect the floor of the vehicle. Do 
not assume that the floor is clean. Doors 
should close tightly to prevent dust and other 
'outside foreigia materiiil from contaminating 
the product and to assure adequate 
temperature control, 

5-1 5f Except where we have pointed out 
specific differences, surveillance inspection is 
basically the same at the contractor's 
establishment and at destination. It is 
important for you to realize that the , 
inspection may be performed at either or t 
both places. For example, the weight of the 
product is checked at the contractor's 
establishment before shipment and after 
arrival at dfestination. When you are ^ 
performing surveillance inspection of beef in 
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Figure 17. Location of boneless beef cuU. 



storage, you should be primarily concerned 
with th*e product's condition and 
temperature. Also, consider holding-room 
temperature, sanitation, and storage 
techniques. If the product shows signs of 
deterioration, recommend the^ appropriate 
disposition. For example, trimming spoiled 
areas in the carcass may be indicated, or 
immediate issue and consumption may 
prevent a complete loss of certain carcasses. 
Before leaving this subject— a word of caution. 
When you find an off condition in stored 
beef, consult with your supervisor before 
making any recommendations as to its 
disposition unless ^^ou are absolutely certain 
you are correctly evaluating the product. 



6. Beef Roasts and iSteaks, Boneless, 
Frozen 

6-1. In an attempt to eliminate the waste 
of carcass beef, a product known as fabricated 
beef has been introduced and improved.to the 
point of replacing carcass beef in troop issue 
subsistence. Fabricated beef was first 
introduced to the US military during World 
War I. It was during this period that the 
foreshank and hindshank were removed, 
primarily for easier handling and to conserve 
space. Later the beef industry began boning 
out complete carcasses, and the end product 
was known as no-bone beef. We now have a 
product of this type which is known as Beef 
Roasts and Steaks, Boneless, Frozen, 
commonly referred to as '^fab beef." The 
specification which governs the production 
and inspection of fab beef is MIL-B-43813, 
which will be discussed in terms of 
classification of boneless ciits, processing 
requirements, the production of ground and 
diced beef, and requirements of inspection. 

6-2. Classification of Boneless Beef. Fab 
Beef is identified by type and style. Type 
refers to the general category or use of the 
cut. This includes oven roasts, pot roasts, grill 
steaks, tenderloin steaks, swiss steaks, and 
minute steaks. Style refers to the individual 
' cuts found within a certain type. 

6-3. Because of the length and complexity 
of the specification governing fab beef, only 
major points pertaining to the production and 
inspection of the product will be discussed. It 
shoul^d also be pointed out that MIL-B-43813 
is a new specification. Because of this, several 
changes should be expected as the weaknesses 
of the document "become known. It is 
suggested that you refer to the specification 
as you read this section to make sure that the 
material is still valid. 

6-4. Type I, oven roasts. Oven roasts are 
cuts from the carcass which are of sufficient 
tenderness smd contain enough intramuscular 
fat to allow the cut to be cooked with dry 
heat. All of the oven roasts are obtained from 
the hindquarter. The cuts of meat that are 
categorized as oven roast and some of the 
major requirements for each are as follows: I 

a. The knuckle {style 1) is the meat Just 
anterior to the stifle joint. Figure 17, number 
6, shows the location of the knuckle. If the 
cut weighs more than 10 pounds, it must be 
divided into equal halves by a slice parallel 
with the long axis of the cut of meat. 

b. The inside round (style 2) is obtained 
from the medial portion of the hind leg. It is 
number 3 in figure 17. You will note that the 
inside round lies underneath^ number 5, the 
outside round. Each whole insicfc round must 
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be divided into equal halves by a slice parallel 
to the long axis. 

c. The eye of round (style 3) is only one 
muscle, the semitendinosus. Figure 17, 
number 4, shows that it is located at the 
extreme posterior part of the rpund. 

d. The outside round istyle 4)is located on 
the lateral side of the robnd and is number 5 
in fi^a^^ 17. It must be divided into equal 
haives by a slice parallel with the long axis of 
the^ cut. K must also be mechanically 
tenderized. The method by which this is done 
will be discussed later. 

6-5. Type II, pot roasts. Pot roasts are cuts 
from the carcass which are not as tender or do 
not have as much intramuscular fat as do type 
I, oven roasts. For this reason, the cuts must 
be cooked wth moist heat. This means that 
water or gravy must be added during the 
cooking process. All of the pot roasts are 
obtained from the forequarter. The cuts of 
meat that are categorized as pot roasts and 
some of the major requirements for each are 
as follows: 

fl. Tne chuck roll, blade end (style 1), is 
obtained from the anterior portion of the 
neck. Figure 17 shows the chuck roll, 
neckend, as number 24. The backstrap must 
be removed from the cut. 

6. The shoulder clod (style 2) is located 
just posterior to the midpoint of the scapula. 
It is number 21 in figure 17. It must* be 
divided lengthwise through the center into 
equal halves and^be free from tears which 
exceed 3 inches in any dimension. 

c. The chuck roll, neckend (style 3-), is 
located posterior to the chuck roll, neckend 
and medial to the shoulder blade. It is number 
23 in figure 17. The backstrap must be 
removed from this cut of meat. 

6-6. Type ///. grill steaks (regular). Grill 
steaks are the cuts from a carcass which 
possess enough marbling and sufficient 
tenderness so that artificial tenderization is 
not required before firying or broiling the 
meat. Because of their high-quality and 
palatability, grill steaks are one of the most 
expensive categories of fab beef. 

6>7.' Because all grill steaks are very similar 
in nature, many requirements pertain to all 
.styles. All grill steaks must be sliced at right 
angles to the grain of the meat. Each steak 
must weigh between 6V4 and 7W ounces. No 
steak may be less than one-half - inch in 
thickness, and they cannot be butterflied. The 
cuts of meat which compose the grill steak 
category and some of the requirements 
peculiar to each cut are as follows: 



a. The ribeye (style 1) is that portion of 
the longissimus dorsi muscle (eye of the. beef) 
which is located on the forequarter. It is cut 
from the sixth to 12th primal rib. See number 
16, figure 17. The ribeye cover, wh'ich is the 
fat and thin^ muscle that covers the actual 
ribeye, must be removed. The backstrap must 
also be removed^ 

6. The top sirloin butt (style 2) is removed 
from the sirloin region of the carcass. See 
nujnber 8, figure 17. ' ; 

c. The loin strip is that portion of the 
longissimus dorsi muscle which is located 
between Ithe 13th rib and the fifth lumbar 
vertebrae of the hindquarter. See number 12, 
figure 17. 

6-8. Type IIIA, grill steaks (formed). The 
same cuts of meat -that were used for type III 
are used for type IIIA. The only difference 
between the two is that type III steaks 
maintain their natural shape, whereas type 
IIIA steaks are molded into a uniform shape. 
Each style of grill steak has a particular mold 
shape. The shaping of each steak is 
accomplished by first freezing the unsliced 



boned cut to approximately 0 ^ 



and then 



tempering it to a temperature of not less than 
24° F.*and not greater than 28° F.jThecut is 
then pressed (formed) into the shape of -that 
particular style and sliced. 

6-9, Type IV, tenderloin steaks (regular). 
Type IV steaks are obtained from the 
tenderloin muscles (psoas major and psoas 
minor) of the carcass. The tenderloin is 
located ventral to the lumbar vertebra in the 
hindquarter. See number 9, figure 17; The 
tenderloin is the most tender and 
consequently {he most expensive cut of meat 
on the beef carcass. When preparing the 
tenderloin for type IV steaks, the anterior end 
(thin end) of the muscle and the major blood 
vessel that lies dorsal to it (dorsal aorta) are 
removed. 

6-10. Type IVA, tenderloin steaks 
(formed). As was in the case of the grilled 
steak category, the only difference between 
type and type IVA is that the latter is 
frozeh, tempered, molded, and sliced. Type 
IV niaint^ins^khe natural shape of the cut, 

6-11. TypeV, Swiss steaks (regular). Swiss 
steaks ate derived from the same cuts that 
composie . the oven roast ^type I). The 
difference between the two is that whereas 
the knuckle, inside round, eye of the round, 
and outside round are purchased in the whole 
or unsliced form for oven roasts, they are 
sliced to a thickness of not less than % inch 
nor more than 1 inch for swiss steak. 

6-12. Swiss steak cuts ard not mechanically 
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tenderized or butterflied. They must be cut at 
right angles to the grain of the meat and must 
weigh from 6Vi to ounces. The length of 
each steak cannot exceed the width by more 
than VA inches. 

5- IS. Type VA, swiss steaks (formed). As 
was the case in type III and type IV, the only 
difference betrveen type V and type VA is 
that type V retains the identity of the beef 
cut trom which it was obtained, while type 
VA cuts have been frozen, tempered, and 
molded prior to slicing. 

6- 14. Type VI, minute steaks -{regular). 
Minute steaks are derived from the four cuts 
of the oven roast category (type I). As was 
the caA for swiss steak, these four cuts are 
sliced during processing. Minute steaks ^tffer 
from swiss steaks^ however, in that they a|:e' 
smaller and have been mechanio^y 
tenderized. This tenderization process is by 
the needle (blade) method. 

6-15. The whole cuts to be utilized for 
minute steaks are tenderized prior to freezing 
and slicing. The meat is tenderized by the 
repeated insertion of several knife-like blades 
into the cuts. This breaks up and shortens the 
length of each muscle fiber. The boneless cuts 
are tenderized by first conveying the cuts 
thrc^gh the tenderizing machine, fat -side 
down. The cuts are then turned over and run 
through the machine. The cuts are once again 
turned fat-side up aind run through the 
tenderizing machine. This process is also used 
in tenderizing the outside round when it is to 
be placed in the oven roast category. 

6-16. Minute steaks weigh- 3 or 4 ounces, 
depending oa the contract. There may be a 
tolerance of plus or minus V4 ounce. The 
laigth of each steak should not exceed the 
width by more than inches. Separate 
pieces of lean or fat may not be knitted 
together, and the tenderized steak should not 
fall apart when Iprasped at aiiy point one-half 
inward from tfhe edge and lifted from a flat 
surface. 

6-17. Type VIA, minute shaks (formed). 
Type VIA steaks are processed in the same 
manner as are type VI steaks except that the 
tenderized cuts are frozen, tempered, and 
molded prior to slicing for the produclion of 
the formed minute steaks. 

6-18. General Considerations. There are 
certain criteria that pertain to all fabricated 
beef cuts and can be discttssed without 
referring to specific types or styles. No cut . 
may possess more than one-half inch of 
external (surface) fat. All serhi^ttached fat or 
tag ends must be removed. These are pieces of 
fat or muscle tissue exceeding 1 inch in 
length, which remain attached to a major cut. 



and will not support the weight of that cut 
when the cut is lifted by grasping the extreme 
one-third length of the semiattached fat or tag 
end. 

6-19. All bruised or discolored tissues, 
lymph ^ands, and blood clots must be 
removed. All bone and csurtilage greater than 
one-fourth when measured along the greatest 
length must be removed. No deep cuts, scores, 
or fractures are aUowed\| A deep cut or score 
is a slice in a cut of meat which penetrates the 
lean from the original lean surface in excess of 
l^ch and i|^greater than 2 inches in length or 
width. A ficacture is a cradk in the surface of 
the lean tissue of a steak which penetrates 
more than one-half the thickness of the steak. 

6-20. Ground and Diced Beef. Even 
though ground and diced beef is a form of 
fabricated beef, it is not a part olr^the Beef 
Roasts and Steaks, Boneless, Frozen 
specification MIL-B-43813. Instead, ground 
beef , is purchased using the specification 
MIL-B-3854 (Beef, Ground, Frozen), as the 
guideline for processing and inspection 
procedure. Diced beef is purchased using 
MILrB-43698 (Beef, Diced, Frozen). 

6-21. Ground beef. Ground beef is' 
prepared from chilled, freshly dressed beef 
carcasses, sides, quarters, or wholesale market 
cuts of USDA utility grade or better. The 
bone-in beef must be in excellent condition at 
the time of boning and shpw no signs of 
off-condition. The internal temperature at the 
thickest portion of the carcass, quarter, or 
wholesale cut must be between 28"* F. and 
40" F. at all times after initial chilling and 
prior to boning. The beef may not be from 
bull or stag carcasses. There is no carcass 
weight limitation. 

6-22. Ground beef must be free of serous 
membrane, kidney, lymph glands, tJiymus 
glands, dehydrated tissue, brusies^ blood clots, 
backstrap, and hanging tender. Bone and 
cartilage segments greater than one^^fourth 
inch in any dimension are not allowed. The 
fat content of ground meat must not exceed 
22 percent as determined by the thermal 
extraction method. The procedure for 
performing the thermal extractioli method 
can be found%i the ground beef specification. 

6-23. Only the major crite^ for ground 
beef production have been di/lcussed. 
Packaging, freezing, and destination 
requirements can be obtained by' referring to 
the specification. 

6-24. Diced beef. Diced beef is commonly 
referred to as stew meat. The meat is sliced 
into pieces not more than 3 inches in length 
along any surface and weighing between 
and IV^ ounces. The meat must come from 
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l/Dorne9lic ind overseas addresses need be 
completed only when specified in 
the contract 




Figfure 18, Labeling and marking the thipping container. 



fresh chilled beef cuts of steers, heifers, or 
cows of a USD A grade equal to or better than 
that specified in the contract. Beef cuts from 
stags or bulls should not be accepted. The 
meat must be in excellent condition at the 
.time of boning and processing and have an 
internal temperature at the thickest part of 
not less than 28^ F. or more than 40^ F. 

6-25. The only cuts of beef that can be 
processed into diced meat are the primal rib, 
square-cut chuck, primal round, and 
full-trimmed loin. Diced beef cannot contain 
shank meat, protruding ligaments and 
tendons, backstrap, hanging tender, lymph 
glands, deckle, discolored or dehydrated 
tissue, or bone and cartilage in excess of 
one-fourth inch in length. There is no 
maximum fat content for diced beef but no 
individual piece of meat may exceed 
one-fourth inch in thickness measured' from 
the edge of the lean. 

6-26. Inspecting and Packaging Boneless 
Beef! Fab beef is prepared only in 
establishments that are under the inspection 
of the Animal and Plant Health Inspection 
Seryice, USDA. One of your responsibilities 
before the processing of the carcass into fab 
beef is to verify th<e grade; which is normally 
USDA good. To be acceptable, the carcasses 
must also carry an impression of the USDA 
^'inspected for wholesomeness'' stamp. This is 
an opportune time to verify weight ranges and 
classes (sex) with the i^jrchasing document, 
anc} to look for other defects, such as bruises. 

6-27. In accordance with the quality 



assurance provisions of Military Specification 
MILrB-43813* the supplier (contractor) is 
responsible for performing - all required 
inspections. He may, unless otherwise 
specified, use his own or ^ny other inspection 
facilities and services acceptable to the US 
Government. Even so, the US Government 
reserves the right to perform any of the 
inspections indicated in the aforementioned 
specification. These inspections assure us that 
the product and services conform to 
prescribed requirements. 

6-28^ The examination system evaluation 
(ESE) also comes into use. This ha^ already 
been, discussed in detail in Volume 1, so we 
will not explain it again here. Fab beef is 
inspected by attributes accordmg to the tables 
of examination in the specifications. It is 
impractical to expect you to learn al^ of these 
tables. Also, certain requirements speci^ed by 
these tables are rapidly changing. 

6-29. Labeling and marking individually 
wTai)ped or packaged meat cuts within the 
shipbing containers is not required, Labeling 
and marking the shipping container, usually a 
fiberboard box, is illustrated in figure 18. 
Again, the contract, specification, and related 
documents should be checked to make certain 
that the container's labeling and marking are 
CO rrec t . For th e m ost part , figure 18 is 
self-explanatory, although & few items deserve 
comment. 

6-30, The circular area on the erd of the 
box, which is marked INSP, LEGEND, is for 
the USDA stamp impression. The category 
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identification, in the lower left corner of the 
end of the box, should also appear in the 
same position on the unmarked (opposite) 
end panel of the box. The c^egory and 
subcate;?ory are identiried by tl^ type and 
style pnnted on each box. For example, type 
I, style 1, placed on the box would indicate 
that it contains oven roasts and each roast is a 
knuc. If there is no subcategory to a 
parti':ular category, then only the type will be 
placed on the box. For example, since there is 
no style to type V, swiss steaks, only type V 
will appear on the box. Fab beef is normally 
packed in 50-pound boxes. 

6-31. So far we have discussed the major 
requirements and criteria for the production 
of all forms of boneless beef. It is realized 
that not everyone will be involved with the 



claks S/jinspection of boneless beef. If you are, 
then tm^ chapter.will not be complete enough 
for youHo effectively perform your job. It is 
expected that you will study the 
specifications pertinent to your inspection 
responsibilities to gain the requirements not 
covered in this chapter. 

6-32. If you Qte not involved with the^rlass 
3 inspection of boneless beef, but instead see 
it only at destination, then this chapter has 
given you some understanding of the basic 
nt^uirements for the production of these 
products. The inspection of any form of fab 
beef at destination involves the standard 
inspection ^procedures that you would 
perform on any frozen food product. Freezer 
bum and evidence of thawing and refreezing 
will be your prime concern. 



CHAPTER 3 




Veal, Lamb, Pork, and Sausage Inspection 



VEAL, LAMB, pork, and sausage inspection 
will be discussed in this chapter. Our 
discussion of veal will also include calf. Veal 
and calf are both derived from bovine, and 
you must leam to distinguish between them. 
You will leam about processing veal and calf. 
As an inspector, you must know their class, 
item number and product name, grade, state 
of refrigeration, and weight range. 

2. Lamb represents over 90 percent of the 
sheep marketed for slaughter in the United 
States, but only' limited quantities are 
consumed by the US Armed Forces. Lamb 
and its grouping into classes, grades, styles, 
and weight ranges will be covered here. We 
will also explain the refrigeration processes 
required in handling lamb, and the telescoped 
Iamb and frozen boneless lamb procured by 
the Armed Forces. 

3. Pork products constitute a very large 
portion of the meat include^d in mUitary 
rations. As a veterinary specialist, you must 
know the principles for properly processing, 
grading, and inspecting pork. We will discuss 
styl^, weight ranges, some megor market cuts, 
and the storage of pork and pork products. 

'4* Sausage is meat that has been 
comminuted (reduced to small particles) and 
further processed. Many of the lower priced 
cuts of meat and trimmings are used for the 
production of all types of sausage products. 
Since satisage is procured in great quantities 
by the military, we will discuss the 
components of sausage and processing and 
inspection of the product. 

7. Veal and Calf 

(Chilled or Frozen) 

7-1, The USD A defines the typical vealer 
as an immature bovine which ic under 3 
months of age and has subsisted largely on 
milk. Calves are usually between 3 and 8 
months old and have subsisted partially or 
entirely on foods bther than milk, Since the 



age of these ^mals is difficult to d^iterraine, 
no specific age limit is established as the 
dividing line. Because of their immaturity and 
lack of fat covering, both veal and calf 
carcasses are more perishable than beef. 

7-2. The offspring of either the beef or 
dairy breeds of cattle develop acceptable veal 
or calf if it meets the USD \ grade 
requirements. However, the beef types have a 
grading advantage over dairy types because 
they generally display superior conformation. 
Regardless of this fact, most veal is ))roduced 
from dairy breed males because dairymen 
market their males at ah early age a id retap 
many of the females (heifers) to increase, 
maintain, or improve their herds. 

7-3. Carcass Processing of Veal and Calf. 
The processing (dressing) of carcass veal and 
calf is similar to that of beef. The skinning 
process most often used for veal and calf 
carcasses is cold skinning. This is also known 
as round dressing and hog dressing because 
the skin or hide i^ not removed until after the 
carcass is chilled and presented for sale. The 
hide helps to retain a fresh appearance 
(bloom) by controlling loss of moisture. 
Dehydration (shrinkage) occurs rapidly in veal 
because of the high moi^re content of the 
immature flesh. Normal shrinkage of cold 
skinned veal is about 2 percent and the weight 
loss assigned to the hide is 10 perc^^nt. This 
results in an average weight loss froni the hot 
weight (before chillingi^f 12 percent 

7-4. The method used during th^? **grub" 
season is called hot skinning. In hot >kinning, 
the hide is removed at the time of slaughter 
and dressing. This method allows for 
inspection and the required trimmirig and is 
used for the processing of beef. 

7-5. Differentiation Between Veal and Calf 
CarcasSbs. As we previously mentioned, a 
vealer is primarily mflk-fed, whereas u calf has 
consumed more of other feeds than milk. 
These diets cause different development in 



31 



TABLE 4 
Veal and Calf Grades and Grading Factor] 
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are purchased in two states of 
refrigeration— chilled and frozen. 

7-10. Chilled, During the preparation of 
chilled veal or calf, the internal temperature 
of the thickest cuts must not exceed 42° F,, 
The packaged product must havfe an internal 
temperature of not less than 30° F. nor more 
than 40° F. at the time of shipment and 
delivery. 

7-11. ^Frozen. During the preparation of 
frozen veal and calf, the temperature 
requirements of the chilled product must be 
met. Within 4 hours after preparation, the 
product m]jst be quick frozen using forced air 
circulation at a temperature of -10° F. ojr 
lower. The product must be distributed fqr 
rapid freezing so that surfaces are not in 
direct contact. After freezing, the product 
must be maintained^ 0*^ F., or lower, during 
storage, shipment, and delivery. 

7-12. Product Identification. The state of 
dress of the carcass and the wholesale market 
cuts are assigned item numbers for 
identification. For a complete description of 
each of these items, refer to Federal 
Specification PP'V-191 as amended. 

7-13. Veal and calf carcasses must he 
soun'd, chUled, and unsplit, without the hide 
jor caul fa£. Sides and wholesale market cuts 
must come from such fresh -dressed carcasses. 
The internal temperature at . the thickest 
portion of the carcass, side, or cut must be in 
the range of 30*" to 40° F, Bone-in veal or calf 



the body, which can be used to identify their 
carcasses after slaughter and dressing. 

7-6. The differentiation between veal and 
calf carcasses is maif^ primarily on the basis of 
the color of the lean, although such factors as 
the texture of the the character of the 

fat, and the size and c^lor of the rib bones are 
also considered. Typical veal lean has a 
grayish-pink color and \b very smooth and 
velvety in texture. Veal also has slightly soft, 
pliable fat>, and narrow, very red rib bones. By 
contrast, the lean of a typical calf carcass is a 
distinctly reddish color; the fat is harder and 
flakier; and the rib bones are somewhat wider, 
with less pronounced evidences of red color. 

7-7. Classes. Class determination is based 
on the apparent sex condition of the animal 
at the time it is slaughtered. Veal and calf are 
classed in the same way as beef animals or 
carcasses are classed— as steers, Tifeifers, arid 
bulls. 

7-8. Grades. The Armed Forces buy veal 
and calf in US grades prime, choice, lood, 
standard, and utility. At least half of\he, 
carcasses purchased are choice or better . 
should always -consult th»'''''''^p^Sn^ 
document, becausje it states tKe grade to be 
purchased. The US grades are determined on 
the basis of three general gra^ding 
factors-— conformation, finish, and quality. 
Each of these grading factors is explained by 
^de in table 4. 

j7-9. State of Refrigeration. Veal and calf 
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Types, Categories, »nd Vield Percentages 
of Boneless Veal 



Type , 


Category 


Percenta 


ge Yield 






Max inuD 


Minimum 


I/II 


1 - Slices 




37. 




2 - Roasts 




2S 




2 - Ground 






III/IV 


1 - Slices 




S5 




2 Ground y 







.showing any evidence of off-condition, 
including off -odor, stickiness, rancidity, or 
discoloration, or showing evidence of previous 
freezing or thawing ^is not acceptable^ 
TTimming cute for the purpose of meeting 
sped&ed weights is not acceptable. 

7-14. Wei^t Ranges. The weights of veal 
and calf are divided into three ranges, as 
follows: range 1, light weight; range 2, 
medium wei^t; and range 3, heavy weight. 
The wei^tfi for each range of veal and calf 
may be found in the specification. 

7-15. Inspection, Veal ancf calf must be 
handled and delivered under the same sanitary 
conditions that govern the handling and 
movctaent of similar products within and 
between establishments maintained under 
Federal meat inspection standards. Sampling 
for inspection is done in accordance with 
specifications and MIL-STD 105* and at any 
time you maty withdraw samples of the 
product or of the materials, components, or 
constituents entering into the preparation of 
the finished product, to determine contract 
compliance. 

7-16. You may inspect the products at the 
site of prepMtition, both during processing 
and after processing when the product is 
ready for shipment. An inspection may also 
be made at a suitable place in transit or after 
delivery at destination. Passing the product as 
satisfactory does not relieve the contractor of 
his responsibility for faulty workmanship or 
an unsatisfactory product, which may be 
discovered at any time before final acceptance 
by the US Government Contracts usually 
d^^ignate Inspection points. 

7-17. Unless otherwise specified, veal is 
delivered in commercial protective wrappers, 
coverings, or contains, suitable or applicable 
to the particular cut and its state df 
refrigeration. The wrapping and marking must 



comply with the specifications and the 
purchase order. ^ 

7-18. Boneless, Frozen, Fabricated Veal. 
Boneless, frozen, fabricated veal is j^repared 
from chilled, ' fresh-dressed veal or calf 
carcasses, sides, or matched quarters (fore and 
hind). It is derived from USDA grades prime, 
choice, good, and standard. The grade of the 
carcasses for a specific contract must be equal 
to or better than the grade stated in the 
contract. The temperature in the thickest part 
of the bovine veal or calf is required to be 
between 28'' F. and 40*" F. before boning. 
The permissible wholes^e cuts and maximum 
acceptable bone-m untrimmed weight for 
each is as follows: 



Wholesale Cut 

Hindquarter 
Forequarter 
Leg^ with sirloin 
Leg.-vwithout sirloin 
Square-cut chuck 



Max. Wt, (lb) 

8d 

80 
66 
52 
57 



7-19. The types, categories, and percentage 
yield requirements Oninimum and majwwium) 
for boneless veal are shown in table 5. When 
the minimum pei^cent of yield requirement 
for a category, as specified in this table, is not 
met^, additional wholesale bone-in cuts may be 
obtained. These additional cuts must, 
however, be of the grade stipulate<l in the 
contract, or ^ptter, £md meet the other 
requirements regarding temp)erature and 
condition. For the boneless cuts assigned to 
each category, study table 6. Both tables 5 
and 6 are' self-explanatory. Be assured that the 
information they contain is important to you 
as an inspector of boneless veal. Do not 
merely read the$e tables. Study them. Military 
Sj)eclfication MlL-V-43299 gives additional 
detailed requirements for processing boneless 
veal. 



33 



ERIC 



is 



TABLE 6 
Category Assignment for Bonelei^ Veal. Cuu 



Cat^egnry 


Cut^ Assigned ^ V 


1 - SI ices 

. • ■> \ 


Knuckle ^ ) ^ V 

Sirloin Rumo and Butt \ 

Flank Steak ' 

Back (Rib and Loin) 

Tenderloin 

Heel 

rhtir V Rol 1 ^ * 

Chuck Tender 

Any ^cuts listed for Cat-egory 2 


2 - Roasts 


Top (Inside Round) 

Rnr^^m fOiirtiide'^ Round with or without neei 
Chuck Roll with Chuck Tender attached 


3 - Ground 


Any cuts and*authorized trimmings remaining 
from carcasses used in fulfilling Category 
1 and 2 requirements. ^ ^ ^ 

Any cuts listed for Categories 1 and 2 

J ^ ^ — ^ / 



7-20. Boneless veal for freezing must be 
packed and in the freezer ^vithin 24 hours 
from the time boning starts. Veal slices must^ 
be in the freezer within 4 hours after being 
tenderized. Ground veal must be in, the 
freezer within 4 hours after grinding. Veal 
rog^ must be placed in the freezer within 4 
hours after being packaged and packed. 

7^21. The freezing equipment in the 
processing establishment must consist of a 
bl^ freezer, or its equivalent, to provide 
forced air circulation. The packaged product 
should be arranged in the freezer in the same 
way prescribed for the freezing of boneless 
beef. The freezer must tje capable of reducing 
the temperature in the thickest part of the 
packaged product to at least 0"* F. within 72 
hours from the time it is placed in the freezer. 
Further, the internal temperature of the 
product cannot be higher than 0"* F. at the 
time of shipment. The veal must be in 
excellent condition at this time, showing no 
evidence of thawing or refreezing up to and 
including the time of acceptance at 
destination. 

8. Lamb 

8-1. What is commonly called lamb is in 
rea4ty ovine. Ovine (sheep) includes all ages 
of the species, and lamb refers to only the 
young withiri the species. Certain 



characteristics of lamb are unexcellerf^W the 
edible meat from other animals. Two of these 
characteristics are the exceptional- degree of 
its tenderness and th^e fine texture found in 
the better grades and classes of lamb. 

8-2. Classes, We do not differentiate 
between ovine sexes as ram, ewe, or wether 
CTasses represent age groups pi* maturity of 
the animal. We purchase three different 
classes or age groups: lamb, yearling mutton,^ 
and mutton: 

a. A lamb is an immature ovine, usually 
^ under 14 months of age, that has not cut 
its first pair of permanent incisor teeth 
5. A yearlipg mutton is usually between X 
and 2 years old, and has cut its first pair 
of incisor teeth but has not cut its 
second pair, 
c. A mutton is usually over 24 months old 
and has cut its second pair of permanent 
incisor teeth* 

8-3. When you are determining th^ 
maturity class of ovine ccgrcasses, you must 
give more consideration to the characteristics 
Kof the flesh than to the characteristics of the 
skeleton. To help you determine age 
differences between lamb, yearling mutton, 
and mutton, observe the four basic 
characteristics listed in table 7. You will 
notice that in order to be classed as lamb, a 
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TABLE 7 

Basic Chracteristics of Age Differentiations for Ovine Carcasses 



175- 



V f f 


Lamb 


Yearling Mutton 


Mutton 


Forelhank / 


Break joints on 
both front shanks 


Either break joints 
or "spool" joints on 
front shanks 


Spool loint^ on 
front shank 


Rib bones 


Narrow ^ much red 
marrow 


Modera tely wide , 
little trace of red 


WiUe, no red 
marrow 


Lean 


Light red, fine 
texture 


Rather dark red ^ 
slightly coarse 


Dark red and 
coarse 


Conf ormat 1 on 


Smooth and regular 


SI xghtly ^irregular 


DefinitJly 
I rr egu'lar 



carcass must have break jointe" on both its 
front shanks. Yearling mutton carcasses may 
have either break joints or spool joints. 
Mutton carcasses always haye spool joints. 

3-4. Foreshank InspectioA. The inspection 
of the foreshank for break joints and spools 
should not be the only determination of age 
you use, but it does provide good information 
to combine with the other characteristics. 
Figure 19 illustrates the different conditions 
o^ the carpal joints on the distal end of the 
shank after the front feet are broken off. In 
the young animal the bones are soft. As the 
animal ages, the bones ossify and harden. The 
carpal joint in a lamb is sroft and the distal 
ends of the ulna and radius break off when 
the feet are removed, leaving a rough 



projection called a break joint. As the animal 
grows older, the bones become harder, and 
more and more of the knob remains attached 
to the bone after breaking. When the ^imal 
reaches maturity, the entire knob remains 
attached to the bolie when the feet are 
removed: 

-wj. Break ]6int For a joint to be classed as a 
break joint, four rows of toothlike projections 
must be exhibited, with two projections on 
each row. Thesfe pf oJSctions are velvety to the 
touch and reddish in appearance in young 
carcasses. As the animal's age increases, the 
reddish color diminishes, and the projections 
become rougher and eventually disappear 
because of ossification. 

6. Yearling joint, \yhen the feet are twisted 






SPOOL JOINT YEARLING JOINT BREAK JOINT 

Figure 19. DifUl end of >n ovine foreahank tcparatcd from foot, 
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off a yearling, part of the knob remaini on 
the bone and part is attached to the foot 
Notice that on the left .side of the yearling 
joint in figure 19 part of the head is attached 
to the bone. 

c. Mutton spool joint. In a spool joint the 
entire knob remains attached to* the bone 
during separation of the foot. 
* 

80. You might inspect caicasses minus 
both tne spool and break pints (firont 
shanks). In such instances, you should assume 
that the carcasses had spool joints before 
removal of the shank. Because of this, you 
can classify these carcases according to their 
other characteristics only . 

8-6. Color and texture of the lean. 
Another important agB-detarmining factor is 
\he color and texture of the lean meat. This 
factor is determined primarily by examining 
the flank muscle. Carcasses from younger 
animab exhibil light pink, firm flesh In the 
flank muscle. In comparison, older animal 
carcasses exhibit /very dark red, soft, and 
watery flesh'in thii same area. 

8-7, ConformhAion, Confofniation is also 
an age-determing' factor or in'JKcation of 
maturity. . However, certain aspects . of 
. conf(^piation are too often ^misused In the 
determination of age or stage of maturity. 
Sharp shoulders, lon^ tapering legs, and 
narrow thin backs are not directly associated 
with the maturity of lamb, but rather are 
more characteristic of certain breeds. . 
Therefore; carcasses " containing suclr 
conformation are not uncommon. The aspects 
of conformation that are important to us 
determining maturity are the **8preadiness" 
through the forequarter and, to a lesser 
extent, the, **barrelnes3'' of the bo<iy as 
viewed from the back. There is a distinct 
tendency for a lamb to. become more 
*"spready'' through the forequarter andn^ore 
**barrelly'' through the body as the &iimal 
matures. 

8-8, Fat covering. Little explanation is 
needed about outer fat covering, which is the 
final age-determining factor to be considered. 
This fat is more evenly distributed in young 
iamb carcasties. In older carcasses, the outer 
fat is unevenly distributed and is also patchy, 
especially over the loin, pelvic, and neck 
regions. 

8-9, Grades. Not to be confused with 
market claijses (lamb, yearling mutton, and 
mutton) are the grades of lamb and mutton 
established by the USDA, though th^e grades 
include some of the same requirements that 
differentiate between the market classy. 
There are Qve USDA lamb grades --prime, 



choice, good, utility, and cull. Ouy discussion 
wttl be limited to the tpp three, because they 
are the grades usually procured. Mutton 
carcasses may not be graded prime. 

S-10. Ovine grading ifl similar to beef 
grading. Lamb, yearling mutton, and mutton 
carcasses are graded on a composite 
evaluation oi^the two general grade factors, 
conformation and quality, as shown in table 
8. 

8-11. Styles and Weight Ranges. Besides 
being identified according to class and grade, 
ovine meat is further divided into styles, cuts, 
and weight. There are three styles: 

• Style I~carcas3. 

• Style IIHtabricated carcass. 

• Style • Ill-^holesale market and 
fabricated cuts. ^ 

The 17 different meat cuts in style III are 
listed in Uie left-hand column of table 9, 
which also gives the weight ranges for each- 
class. 

8-12. States of Refrigeration. Ovine meat 
may be procured either chilled or frozen. The 
chilled product must be thoroughly chilled, 
but not frozen, to a temperature of 40** F, or 
lower at the bone in the thicker portion of 
the leg or shoulder, promptly after slaughter 
in accordance with good commercial practice. 
The product must be in excellent condition 
and in a thoroughly chilled state at delivery. 
The lamb must not show evidence of freezing 
or defrosting. 

8-13. The frozen product must be 
thoroughly frozen in a sharp freezer, or in a 
wind tunnel, in suitable and reasonable 
uniform temperatures not higher than 0^ F. 
Products thus frozen must be maintained and 
delivered in a solidly frozen state. The 
products must show no evidence of 
defrosting, re freezing, freezerbum, 
contamination (chemicals, ammonia, brine, 
rodents, insects, dirt, rust, etc.), or any other 
detrimental blemish, deterioration^ or 
damage, 

8-14. Wholesale Cuts and Fabricated 
Lamb. Because th^ amount of lamb procured 
is not large, it is unlikely thatyyou will need to 
know how the wholesale market cuts (style 
III) ire obtained from the carcass. You do 
need to know, however, that Federal 
Specification PP-L-92 contains this 
information, along with other detailed 
requirements. Always have a'' copy of this 
specification and related documents in hand 
when you are inspecting lamb.^ 

8-15. Telescoped laMb. Frozen teles($)ped 
lamb differs from carcass and wholesale cuts 
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TABLE 8 
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Grades of L»mb Normally Procured by^the US Armed Bbrces 



Cmmform* 



Co* pa 

» plusp 

••oot 

«7k 



full la|& 

dtri thick, 
h ■nd full 
l.hor" and 



row to • U f ht 
rm6 tod ■Mfhtlir naTr^irw 
Modarata to ratBvr 

taoi tva faatlkarini 
bvtwaan tha li^u, tea 1 1 
to Bodtrtla aacunt of 
,<9varftov (at ov»r th« 
inaida of tha ribi 
ad^acaot to tba backbooaa. 



5. ifht iV coapact , 
with iHghtlr o\\£mp 
full lafi back 
lUfht \ f wkda and 
thtck SncHiidari 
' tl kf ht 1 Y «ldff and 
full Nack ilifhttr 
•Kort and thick 



iiioda ratal y raacp' 
• nd 1 1 i f h t i y ang 
vtar, ^ith iliffht 
Jv thin, taprrj'vi 
lafi. lack iltihl 
Iv thin and narrow 
Shculdar I • 1 1 fhi If 
thin and narrow, 
iifck BPdarataly 
loDji and thin 



ftad and oarrcw to ilifhtly 
r«d and aliiht^f wida. 
teall to Aooartta Mount 
of faathartdi b*«»«an 
thff ribt. OMiht to 
a»kll Miount or ovar 
flew of (at ovar tha 
kntld* of tha rlba 
ad)aeant to tha back&or>«. 



Aftd and nftfT^w it liithUy 
rtd an<f tl ^flhtl/ tida 
7rftaa to illfht aaount 
of faatharinf batwaan 
tha rlba. rracticaltf 
no ow«r(low (at ovar 
%k% riba aaJacvnt 
to tha back»aM . 



Had , AO i • t , porouB 
to rathar dr/ a&d 
hard, t ' 



ftad , aoiit , poroui 
to rathar dry and 
hard ^ 



ftadx Boiitj. poroua 
to ilifhtlf ra(3. 
but r»thar dry aad 
bard. 



Flank, 



Iniidff flank auicl* 
1 ifht pink \h dark 
pink color , aodail 
•llfhtl/ abundant 
quantity of fat 
■traaklnf Flanki 
(ull and fir* to >fary^ 
(ull and flra 



» inttda f lank miac) 

• 1 itht ly dark pink 
to dark pink in 
cblor , ^1 ifht I o 
a»all amount of fat 
fttraakini Flanki 

• Ufbtly full and 
(ira to aodarttaly 
(ull and flr« 



Inalda (lartk auaCta 
dark pink to /tl ifht 
ly dark rad In 
Color . ^r act lea 1 ly 
»o (at atraakini to 
tr»eaa o( fat 
atraaklOf Ftanki 
alllhtly thin ac^ 
ao(i to alifhtly 
tuli ao ' 



aod (ir«. 



ri r« to ra ry f I ra 



Modaritaly f j r« Vo ftnf 



Slightly ^ri tV wpdar 
at a ly f i r«^^ ^ , 



only to the extent that it is cut differently. It 
is preparecl from lamb /carcassfes weighing 
between 30 and 60 pounds, of the grade 
desired. The name ^^telescoped" means that 
the entire carcass is procured but it has been 
prepared in such a manner as to make it more 
compact. 

8-16. The lamb carcass is first chilled, and 
then the lower foreshanks are removed at the 
knees* The hind legs are separated from the 
carcass by a cut in front of and close to the 
hip bones. This cut is made perpendicular to 
the chine bone. The lower hind shanks are 
removed at the hock joiht. After removal of 
the shanks, the hind legs are placed ^side the 
carcass and pushed foriVard (telescop)ed) into 
the chest cavity. Finally, the carcass is tightly 
tied with a strong cord, which is run through 
each flank with a needle. The product is then 
placed into a sharp freezer or wind tunnel to 
be rapidly frozen. The temperature 
requireit^ents for telescoped lamb are tl)e 
same as foV frozen carcass lamb. 

847, Bonelem lamb Like beef and veal, 
lamb may'' be proc^sed to remove the bones. 
Lamb, boneless, ^jErozen, fabricated, consists of 
type I, leg roasts, and type II, shoulder chops. 
They are produced from carc^es which 
grade prime or choice. The product, before 
boning, must be I fresh, chilled, dressed 
carcasses or wholesale cuts. The lamb must be 
in excellent conditionVit the time of boning, 
There should be no evidence, of such 
conditions as off odors, stickiness, rancidity, 
souring, or discoloration. Turth^, it should 



be free of foreign * material, such as dirt,' 
sawdust, and insects. 

8-18. WeightQ. The permissible wholesale 
market cuts and their maximum allowable 
untriramed w^ightjs are as follows : 

Wholemle Cut Maximum Weight (lb) 

Forcsaddle 33 

Chuck, double 23 

Shoulder, double 16 

Hind«addlG 33 

Legs, dotable 2^ 

Hindsaddlo^ long cut, regular 42 

Whole carcasses, from which the wholesale 
market cuts are derived, car\ weigh no tpore 
than 65 pounds. Cuts are derived from the 
carcass as described in military specification 
MIH^43610. 

8-19. Temperatureo. The internal 
temperature of bone-in lamb should be 
between 28° F. and 40° F. after the initial 
chilling and before boning. Other temperature 
requirements are as follows: The temperature 
in the thickest part of chilled, boned lamb 
may not exceed 42° F. upon completion of 
fabrication and placing in the freezer. Both 
type I and type II must be completely 
processed, including wrapping and packing, 
and be placed m t)}a freezer within 24 hours 
from the beginning of the boning operation. 
An exception is when boneless shoulders are 
sliced. Before slicing, they should be frozen to 
O'' F. The shoulders ore then removed from 
the freezer c\nd sbced> The sliced fhoulders 
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TABLE 9 

WeigtrTRanges for Styles 1. U. and III Lamb 







Kange 1 




c? 


Range II 






Range 111 






Range IV 






Lamb 


Voar 1 1 ng 
Mutton 


Mutton 


Lamb 


Year 1 in^ 
Mutton 


Mu t ton 


La^b 


Yearl ing 

Mutton , 


Mut ton 


Lamb 


Yearl ing 

Mutton 


Mutton 


11 Carcass, Kibricatcd 
I i I Who If salt* Market $ 


30-41 
3 0-11 


45-60 
4S-60 


55-75 
55-75 


4 2-53 
42-53 


61-76 
61-76 


76-95 
7o-95 


54-65 
-54-65 


~7 7 - 9 2 
77-92 


96-1 15 
96-115 


66-7S 
66-75 


92-104 
92-104 


116-130 
1 16- 130 



Fabricatod Cuts 
Ho resadd 1 c 
Bracelet (double] 
Hotel Rack, Triraped 

(double) 
Chucks and Pljtcs 

(double) 
Chuckfi (double) 
.ShpiilJcrs (double; 
SKoulders. (boned , 

rolled, tied) 
breast and Shartk 
li i ndsudd Lo 
Loint Reguliii 

(double) 
Loin, Trimmed 

(double) 
Legs (dou)i)lc) 
Leg , Oven- t'rojiii red 
Back, Regular 
Hack, TrimmuJ 
H I lulsinld i e , Lorijj- 

Cut, Rt'giUiir 
liindsaddle. Long- 

Cu t , I r 1 mmc'd 



15-21 


23-30 


28-38 


21-27 


5-6 


7-10 


ft-U 


6-8) 




3-S 


5-7 


6-8 


S-6 




1^-16 


18-28 


22-30 


17-21 ; 


11-14 


16-20 


19-26 


15-19| 


8-10 


12-15 


14-19 


11-13,' . 


5-4 


• 4-6 


6-8 


4-6 




4-6 


7-10 


8-11 


6-7 




15-21 


23-30 


28-58 


21-27 




5-6 


7-9 


8-11 


7-8 


\ 


3 4 


5-7 


6-8 • 


4-5 




11-14 


16-22 


19-26 


lS-li> 




^ -6 ' 


7-8 


8-10 


6-8 




'J 12. 


13-1? 


17-23 


1 3 - 1 <i 




0-H 


y - 1 1 


11^15 


8-11 










27-31 






i4- ay 


30-41 


23-29 





31-^8 


38*4 8 


27-33 


39-46 . 


48-58 


33-38 


46-52 


58-65 


8-11 


11-14 


8-10 


11-14 


14-17 


.10-12 


14-16 ' 


17-19 


6-8 


8-10 


6-'7 


9-11 


1^-13 


7-8 


10-12 


13-14 


27-3S 


30-38 


22-26 


36-43 


38-46 


26-30 


44-49 


46-52 


23-27 


27-33 


19-23 


28-32 


34-40 


23-27 


32-36 


41-46 


16-19 


19-24 


14-16 


19-22 


24-29 


17-19 


23-26 


29-33 


b-8 


8-10 


6-7 


8-10 


10-12 


7-8 


10-12 


12-20 


5-11 


11-13 


8-9 


10-13 


13-15 


10-11 


13-14 


16-18 


31-38 


38-48 


27-33 


39-46 


• 48-58 


33-38 


46-52 


58-65 


8-11 


11-14 


8-10 


11-13 


14-17 


10- 11 


12-14 




5-8 


8-10 


5-7 


8-9 


. 10-12 


7-8 


8- 10 


12-15 


23-27 


27-33 


lD-23 


28-33 


' 34-40 


23-27 


34-38 


41-46 


8-10 


11-13 


8-f) 


10-13 


14-16 


9-U 


14-16 


16*18 


17-22 


23-29 


16 - 20 


23- JH 


29-35 


20-33 


29-34 


35-39^ 


12-15 


15-19 


11-13 


16-19 


19" 23 


13 - IS 


20-25 


23-26 


36-48 


49-02 


35 12 


49-60 


62-75 


44-49 


61-74 




30-4] 


4J-52 


30-36 


42-52 


. L3-03 


36-41 


S3-03 


64-:: 
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must be returned to th| freezer within 2 
houra. ^| 

8-20. BFast freezers <*r the equivalent), 
capable of providing forced air circulation 
while maintaining a freejier temperature of 
- 10" F. or colder during the freezing process, 
are required. The packages should be arranged 
in the freezer so that their Isurf aces are not in 
(! .ect contact for at least 24 hours after the 
of the freezing prbcess. They may 
thereafter be restacked in 4 more convenient 
arrangement. The product must remain in the 
freezer until the temperature is no higher than 
0" F. in the thickest part of the lean. After 
being frozen and until delivered at 
destination, boneless lamb, frozen, should be 
kept at 0 F. It should be in excellent 
condition when delivered, showing no 
evidence of thawing or refreezing. 

8- 21. Lamb for boning must be processed 
in establ^hments that are operated under the 
Regulations Governing Meat Inspection, 
USDA. The contractor, unless otherwise 
stipulated in the purchasing document, is 
responsible for all in-processing inspection. 
However, the US Government reserves the 
right to perform any of these inspections, 
whenever necessary to assure that the 
products and . services • conform with 
prescribed requirements. 

9. Pork 

9-1 . Examine the following statements: 

• Pork products generally have a high ratio 
of fat to lean and are sources of high 
ener^ food. w 

• Consumption of saturated fats, such as 
lard, (contributes to circulatory problems 
and heart trouble. 

• Trichinae can infect fresh pork. 

Does the information presented in these 
statements stimulate y<>ur taste and desire for 
fresh pork? Probably not. Other consumers, 
as well, have beei^ encouraged to eat less fresh 
pork. The amount of uncured pork purchased 
in^ recent years has declinea drastically. At the 
present time, probably less than one-fourth of 
all pork porducts are consumed as fresh meat. 

i 

9- 2. Changed requirements in the industry 
have even caused the breeding •of different- 
types of hogs. The **lard" type of hog, which 
produces fat cuts of meat and large quantities 
of lard, is no longer desired. Instead, the long, 
lean,^ "meat" type of hog demands the 
premium price, for it produces the most 
bacon, ham, and loin. These are the cuts that 
are popular and are, therefore, more valuable. 
Of these cuts, only thfe loin is ordinarily 



consumed as a **fresh" product; the others are 
cured. 

9-3. Do not misunderstand! Pork is still 
included in the diet of the average person, and 
pork products constitute a ver>' important 
part of the meat in military rations. You will 
need to know the principles for properly 
processing, grading, and inspecting pork. Also, 
because most of these products are cured, we 
vrill discuss the methods and procedures used 
in the curing process. With this information, 
you should be able to recognize the 
characteristics of both acceptable' and unfit 

pork. ' ^ 

9-4. The processing of ^rk is much the 
same as that of beef with the exception of 
scalding and skinning. After stunning and 
bleeding^ pork carcasses are immersed in vats 
of scalding water at temperatures of ISG"* F. 
to 140'' F., for 4 to 4Vi minutes, to loosen the 
hair. Dehairing is accomplished by machine or 
depilatory methods. Eviseration and washing 
are similar to procedures used in beef, but 
shrouding is not required prior to chilling 
since the skin is not , removed during 
processing. Splitting and removal of the head 
are accomplished according to the 
specification styles, which are discussed in the 
following paragraphs. 

9-5. Styles. There are two styles of 
pprk— style A is carcasses and style B is 
market cuts, gtyle A is graded, and style B is 
divided into either selection 1 or selection 2. 

9-6. Style ^ A carcasses are of the US grade 
specified in the contract. They are dressed 
"packer-style," which means that the heads, 
plucks (liver, heart, lungs), kidneys, ham 
facings, and leaf fat, as well as the lumbar, 
pelvic, and heart fat, and the mediastinal 
tissue are removed. Each carcass is separated 
into two halves. 

9-7. Style B market cuts are derived from 
style A pork carcasses. The list of the market 
cuts with their weight ranges may be found in 
the specification. 

9-8. Grades and Grading Factors. Federal 
carcass grades for style A pork carcasses are 
determined by the relationship between the 
average thickness of the backfat, the carcass 
length and weight, and the aniount of 
muscling. 

9-9. Backfat. Backfat is the fatty layer 
found dorsal to the loin. Table 10 shows the 
relationship between backfat and length. To 
use this grading factor chart, first mejasure the 
tjhickness of the backfat, then the carcass 
length, and appjy them to the chart. Find the 
intersection of a line drawn on the chart 
vertically from the carcass length and the 
dashed horizontal line from the inches of 
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TABLE 10 



Pork- Grading Factors 



Average Thickness 
Backfat finchesjl^ 



120 



Hot Carcass Weight (pounds)-' 



LI 



165 



.205 



255 




1/ 

2/ 
3/ 



29 30 31 32 
Carcass Length (inches)i^ , 

"An average of three measurements i^V'''^'!J^^^^ ! cr " 
Jade opposite the first and last rib^,and the last 
lumbar vertebra. It also reflects adjustment as 
appropriate, to compensate for variations - from 
normal fat distribution. 

Carcass weight is based on a hot packer style 

Carcass* length xs measured from P° 
of the aitch bone to the anterior edge of the 
first rib. 



backfat listed in the left-hand column. When 
the intersection falls, anywhere between the 
bottom of the chart and the first solid 
diagonal line from the bottom, the indicated 
grade is US number 1, but the third factor 
(muscling) must be included befor/e a final 
grade is reached. 

9-10. Muscling. The degree of muscling for 
each grade decreases progressively from US 
number U. The degrees of muscling applied to 
the carcasses are: US number 1— thick; US 
number 2— moderately thick; US number 
3-slightly thin; and US number 4— thin. 
These definitions of muscling are subjective, 
and USD A graders learn * them through 
training and experience. There are pictures 



that attempt to show the muscling, but there 
is no substitute for experience. If you <^esire 
more information on muscling, coi^gult 
Marketing Bulletin Number 49, USD A Grades 
for Pork Carcasses. 

9-1 1 . Compensation. In each grade , a 
superior development of muscling 
permitted to compensate for a greater average 
backfat thickness at the rate of one-tenth inch 
greater backfat thickness for a full degree of 
superior muscling. Except for the US number 
1 grade, the reverse type of compensation is 
also permitted at the same rate. In the US 
number 1 grade, this compensation is limited 
to one full degree of inferior muscling. 
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9-12. Grade descriptions. Hogs within the 
US grades are described below: 

a. US nimiber 1 slaughter hogs have a 
minimum de^ee of finish and yield 
high -quality pork cuts. The caresses have a 
relatively high ratio of lean to fat and yield 
niore than 50 percent of their weight in the 
majcr lean cuts: hams, loins, picnics, and 
B^sto/i butts. 

b A US number 2 pork carcass may be 
slightly fatter than necessary to produce 
hi^i^uality pork, and the cuts require 
considerable trimming. Such carcasses 
normally yield frotn 47 to 50 percent of the 
major lean cuts. 

c. US nilmber 3 grade pork carcasses are 
from overf at ho^ that yield a low proportion 
of lean cuts and a high proportion of fat. The 
yields of the lean cuts are usually less than 47 
percent. 

d US number 4' hog carcasses have an 
accepjba^ quality of lean but a lower 
expectW^ yield of lean ciits than carcasses in 
US number 3 grade, v y 

€. The low^t grade, US utility, is given to 
a carcass that exhibits smaller developments 
of lean quality than the minimum described 
for the first four. Also included in this grade 
are all carcasses that do not have acceptable 
belJy thickness and all carcasses—regardless of 
their development of other quality-indicating 
characteristics— that are soft and oUy. 

9-13. Wholesale and Market Cuts. When a 
pork carcass is divided, it yields nine 

* wholesale cuts. These are shown in figure 2Q. 
Examine this illustration thoroughly so that 
you can easily recognize each cut. Some of 
the wholesale cuts can be trimmed or cut in 
several ways. For instance, a regular ham can 
be processed with^^be shank on, with a short 
shank, or with tlie shank off. Shoulder picnics 

' can b^ processed in a similar way, and bellies 
are processed with the skin on or off. These 
variations are identified by a number with the 
code letter. For axample, the short shank and 
shankless varieties of regular hams are coded 
as **a-l" and **a-2" respectively. 

9-14. Cutting » Procedure. After hog 
carcasses are thoroughly chilled, they are 
delivered to the cutting room where they are 
divided into market cuts. Accurate cuts 
depend on thorough- chilling. Cuts formed 
from hot carcasses can become distorted from 
shrinkage. Each side of a pork carcass is 
divided into the anterior, middle, and 
posterior portions. We will discuss these 
portions in the order in which they are 
removed from a carcass: 

a. Posterior. As the chilled carcass arrives 



in the cutting room, the skin, attachments 
between the two sides are severed and the 
gambrel cord is cut, permitting the sides to 
drop separately on a movLng conveyor line. 
The posterior is removed first^To form this 
portion, a line is cut perpendicular to an 
imaginary line drawn through the renter of 
the shank to the tip of the aitchbone. The 
perpendicular line should be 2^^ to 2% inches 
below (anterior to) the aitchbone, or about 
the .width of three fingers. The posterior 
portion is then divided into three parts— the 
ham, tail, and foot. 

6. Middle. The middle portion is formed by 
the removal of the anterior portion from the 
reinainder of the side, A cut is made by a 
large circular saw on a line perpendicular to 
the chine bones > leaving not less than one nor 
more than two and a half ribs on the anterior 
portion. The loin; spareribs, and belly come 
fronl the middle portion. After the back fat is 
removed from the loin, it is referred to as 
••fatback." 

c. Anterior. The anterior of the carcass is 
the part tl|at remains after the middle and 
posterior portions have been removed. About 
one to two and a half ribs are left on the 
anterior portion. It is then divided into the 
Boston butt, picnic, hock, jowl, and aigs feet. 
See figure 21 for the shoulder cuts. 

9-15. Pound for pound, bacon and ham 
procurement exceeds all other pork 
procurement. It is necessary, then, that you 
know the military requirements for these 
products. Curing and smoking will be 
discussed later. The fresh market cut that is 
process^ into bacon is the beUy. This cut is 
ill^astrate^K in figure 22. Before curing, it is 
called a grehn belly. 

9-16. BellieQ (bacon). Bellies are of two 
kinds, skin-on and skinless. The only 
difference between them is evident in their 
names. The skin-on belly is the part of the 
pork side middle after the removal of the loin, 
fatback, and spareribs. The belly is boneless, 
and the major cartilages of the sternum and 
the ribs are removed closely and smoothly. 
Practically all leaf fat and other abdominal 
surface fat of similar character are removed. 
The sides of belly are straight and parallel, 
and at right angles to the shoulder end. The 
belly \B separated from the fatback on a 
straight line, not more than 1V4 intihes beyond 
the outermost curvature of the scribe line 
(p'ttnt of separation of ribs from belly). The 
ham end of a beUy may be cut on an angle so 
that the flank side is about 1 inch longer than 
the fatback side. Any enlarged, soft, porous, 
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SPARERIBS 



PICNIC 



JOWL 



HAM 
Butt end 

Shank end ^7 

Center slices 

Long shank ^ 

Short shank 

Hock 
LOIN 

Loin chop3 

Rib chops 

Lorn and nb rooMs 

Canadian Style bacon 

TendCTloin 

Bockfat 
BELLY 



SPAJIERJBS 
BOSTON BUTT 

Boston butt roast 

Blade steaks 

Regular plate 

Clear plate ^ 

PICNIC 

Picnic roasts 

Arm steaks 
JOWX 

Jowl bacon square 
HOCK (Shoulders) 

Shank 
PIGS FEET 



NOTE, The shoulder is comprised of the Boston buit. picnic, and hock The shoulder 
picnic 13 comprised of the picnic and hock together 

Figure 20, Skeloton of the pork carcaas. 
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Boneless Butt 



Boston Butt 




Picnic 



Regular Plate 



Blade Butt 



Clear Plate^ 

Figure 21. Pork ghoulder cuts. 



seedy mammary' tissue, and the pizzle recess 
of barrow bellies are removed. The bellies 
must not be less than 8 inches nor more than 
11 inches wide. In addition, they must not b^ 
less than 1 inch thick at the thinnest point 
nor more 'than 2V4 inches at the thickest 
point, 

9-17. After the belly is cured and smoked, 
it IS processed and procured in two forms and 
two classes of bacon. If the side of bacon is^ 
left uncut, it Ls form A, slab. When it is sliced,' 
it is form B. The class Ls determined by the 
kind of refrigeration used to prevent 
deterioration. Class 1 bacon is chilled, while 
class 2 is frozen. 



918. Ham, There are six different vjirieties 
of ham. Figure 23 illustrates the various parts 
of a ham. Consider this illustration carefully 
as we discuss the characteristics of each 
variety of ham. 

9-19. The regular, shank-on ham (code a) 
is, as its name indicates,- a regular ham with 
the shank and skin on. It is separated from 
the hog carcass at a point ranging from 2V4 to 
2% inches anterior^ to the exposed knob end 
of the aitchbone. Unless otherwise specified 
in the procuring document?, hams vvith 
exposed bone marrow are acceptable. Of 
course, the tail and tail bones are removed. 



BUTTONS 
BRISK 




FAT BACK EDGE 



' " * f ' I'' § 



BONE LINE »l^i*^j,><^ \ ^ 



BOOT JACK 



FLANK 
POCKET 




SEEDS 
Figure 22. Bacon. 
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SHANK END 
SKIN SIDE 




-BUTT IND 

Flfure 23. Ham. 



9-20. The ham with a short shank (code 
a-1) is identical to the regular ham (code a) 
with one exception. The short shank does not 
extend more than 2 inches from the junction 
of the thick meaty cushion of the ham. The 
shankless ham (code a-2) is a skin-on ham 
conforming with the requirements of the 
regular ham except that the shank bone is 
removed at the stifle joint. 

9-21. The partially skinned, shank-on ham 
(code b) is the same as the regular ham except 
that it is partially skinned on the back, leaving 
a smooth skin collar at the shank. This skin 
collar cannot exceed 45 percent of the entire 
back (skin side) surface of the ham. You can 
find the percentage of the back surface that is 
covered by the collar by determining its 
proportion of the lengthwise measurement 
from the approximate center at the edge of 
the ham butt to the extreme outer tip of the 
shank end. The fat must be neatly beveled so 
that it meets the lean mefikt at the butt end of 
the ham. 

9-22. The partially skinned, short shank 
ham (code b-1) must comply with the 
requirements of the shank-on ham (code b), 
with the same removal of the shank as for 
code a-1 ham^. The skm collar of b-1 hams 



canrtpt be more than 15 percent of the 
distance from the center, at the edge of the 
butt, to the stifle joint. Partially sftmned, 
shankless hams (code b-2) must comply with 
the requirements for code b-1 hams, with the 
shank portion removed to conform with the 
requirements for code a-2 hams. 

9-23. Cured, smoked hams are either type 
I, standard, or type II, special. Military 
Specification MIL-H-1287 Lists the differences 
between type I and type II. These differences 
lie primarily in the areas of skin, shanks, 
moisture, fat, and salt percentages. Standard 
hams are processed only as chilled (class 1) 
hams, while special hams may be either 
chilled (class I) or frozen (class 2). 

9t24. State of Refrigeration. Fresh pork is 
either chille<f^^T^frozen as specified by the 
purchase instrument* If this is not specified, 
fresh pork is in a chilled state. 

9-25. Chilled. Chilled pork must be 
thoroughly chilled, but not frozen, promptly 
after slaughter to an internal temperature 
range of 28'' F, to 40^* F. at the center of the 
thickest pieces. It must be kept in this 
well'chilled state fnot frozen) and be in 
excellent condition at the time of delivery. 
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9-26. Frozen. Frozen pork must conform 
to the requirements of chilled pork before the 
freezing ptojess. iiowever, within 4 hours 
after pacKinj:. )t rnyst be frozen in a blast ^ 
freezer with forced aii circulation that* 
.naintams a temo^iuie of -10"* F. or colder. 
T:.t oackages/^frfusi be arranged so that. their 
f 'lriaces are/not hi direct contact for at least 
, , w rs. L.:'".ti' v'r.'-* temperature in the 
U K. ' . '32r\4^e lean meat reaches 0"* F. or 
;uwer. and must>e4Dain at this temperature 
during storage and snipment. 
* 9-^7. Time limits The time between 
manufacture and consumption of chilled, 
standard hams is limited to 3 to 4 weeks. 
Cr.ilied special hams may be retained 4 to 5 
^eeks before being consumed. If special hams 
arc frozen, in€y may be consumed up to 6-9 
months after manufacture. 

9-2fi Boneless Pork, Frozen. Boneless 
pork, frozir., for military procurement 
purposes, consists of the pork loin further 
processed- into roasts and slices. Type I is the 
identification for roasts, and type II for slices. 
Tne pork loin is the only market cut that is 
prepared as boneless pork. 

9-29. Requirements for loins. The fresh, 
chilled bone-in pork loins^must be in excellent 
condition at the time of boning. They must 
show no evidence of such conditions as 
off-cdor, slight .stickiness, rancidity , sourness, 
or discoloration. The loins, before boning, 
must be full-cut, and trimming the lean from 
the loins to " meet the weight range 
requirements of 12 to 20 pounds is not 
permitted. 

9-30, The internal temperature of the 
bone-in loins, at the thickest part, must be 
between 28'' F! knd 40'' F. from the time of 
initial chilling until they are boned. The 
max)mum internal temperature at the thickest 
part of the chilled pork loins, after boning 
and until the fabricated product Ib placed in 
the freezer, cannot exceed 42*" F, 

9-31. The color of the bones ranges from 
red to dark pink, with the color of the 
exterior surface of the rib bones showing at 
least a slight red color, Cartilage must be in 
evidence. The split chine bon^, spinous 
processes, and crosscut Gections of bones 
should be porous and not brittle or flinty. 

9-32. The exterior fat of the loin must be 
firm and white. The lean should be 
fine-textured and firm, with at least a slight 
amount of marbling in the blade and ham 
ends. The lean meat possesses a bright, 
uniform color, ranging from light pink or 
greyish pink to bright red, and the flesh must 
not be dark, gummy, or oily. Finally, the 
pork loino must |?e thick, uniformly full, and 



well-rounded. They should show no evidence v 
of thawing, refreezing, or freezer bum. 

9-33. The following carcase nortinns must 
be removed and excluded from lojn? used for 
both type I and type II fabricated povk: 

• Flank meat, tendehoin, ana \>h\6e meat 
, (meat lying bver the blad^ bor.t . 

^ • done, cartilage, blood clot^. bruises. ' 
semiattached fat, or tap en^'^ 

• Surface fat in excess of ono-fo\irt.h inch 
in thickness. 

Now that you have an understandirig of the 
requirements for the pork loin, let's discuss 
the boneless cuts that are derived from it. 

9-34. Type I. roasts. To preclude any 
possible misunderstanding, the iceqv irements 
for pork roasts, fabricated (boneles ), as we 
discuss them from here, arein addition to the 
requirements for the loin.. First. po'*k roasts 
must be cylindrical in shape. They must be 
free from deep and undesirable cuts and tears. 
The fat surface of the trimmed loin must be 
on the outside of the roast. Either continuous 
or individual string ties are permitted to 
produce an intact, compact roast. It s well to 
mention h^re that Military? Spe( ification 
MIL-P-3 5 09^8 contains the specific 
requirements for boneless pork rcasts and 
slices, and includes the requirements for 
string-tying roasts. As in other meat nroducts, 
there is a Weight range requirement lor type 1 
pork roasts* They must weigh not -ess than 
4^/2 pounds nor more than 104 pounds per 
roast. Other requirements, such a?, binding 
agents, which apply to both type 1 ard type II 
pork, will be discussed later. 

9-35. Type II, slices. Pork loins fc-f further 
processing into pork slices (type tl) must 
meet the same requirements as for roasts 
(type I). The boneless fabricated loin slices 
should also comply with the ollowing 
requirements: the* slices are cut in such a way 
that two slices are always left attached. In 
other words, when- the loin is sliced, only the 
cut between a pair (every other (fut) ( ontinues 
completely through the meat. The alternate 
cuts leave each of a pair of si ces well 
attached. The pairs of cuts can then )e spread 
and flattened to bec6«^ one slice with an 
area of approximately twice that of the cross 
section of the loin. You can make i test for 
intact slices by lifting the entire sli- e with a 
fork inserted at the approximate renter of 
one of the halves (after it has been pin-fried). 
The two halves must rgmain intact as one 
piece. An exception is f^ade with facmg (end) 
slices. Because of the shape of th * loin at 
these points, the slices may consis, of one 
single slice rather than a pair that arc half-cut. 



9-36. There hiust be at least 75 percent of 
lean on each side of the two major surfac)^ 
formed by the slicing* operation. At the time 
of slicing, the bonelesc pork loins must be 
solidly frozen to the extant that there is no 
soft area in the slice immediately after it is 
cut. Pork slicc<i must be packed and returned 
to the fr»=nzer within 2 hours- af^ being 
sheer'. Ci.:inp a.u, t\;r.b, the slices must not 
show evidence of loftress (nonfrozen areas). 
Each box of the packaged finished product is 
allowed to contain not more than 10 percent 
facing slices by wei^t. Let us now consider 
the qualifications that are Common to both 
types of fabricateil pork loin^. 

9-37. Requirementa for types l and 11, The 
characteristics of lean pork meat are such that 
a binding agent is necesaary when the "loin is 
processed into boneless rousts and slices. The 
purpose of the binding agent is to hold the 
interior surface lean together. The best time 
to apply the binding agent is before 
processing the loin into its boneless 
components. Military Specification 
MIL-P-35C98 indicates that powdered vital 
wheat gluten or other binding agents 
rendering a satisfactory finished product must 
be used. Whatever binding agent Is used, it 
must conform in every respect with the 
provisions of the Federal Food, Drug, and 
Cosmetic Act and its regulations. 

9-38. The blast freezers or equivalent 
equipment that axe used to freeze fabricated 
pork loins must provide forced-air circulation 
while maintaining a. freezer temperature of 
minus 10'' F. or colder during the freezing 
process. The product must be -properly 
packaged before it is placed in the freezer. 
The filled boxes of product should be 
ananged in the freezer so that for at least 24 
houre the box surfaces ar^ not in direct 
contact with each other. After this time, the 
boxes may be restacked according to 
convenience. The product must remain in thfe 
quick-freezing process until the temperature 
in the thickest part of the lean meat reaches 
0" F. or colder. 

9-39, Once frozen, the product must stay 
at a uniform temperature of 0** F, or lower. 
The internal temperature in the thickest part 
of the lean should be no^ higher than 0** F. at 
the time of shipment. Of course, it should be 
in excellent condition and show no evidence 
of thawing or refreezing when it is examined 
at destination. 

9-40. Inspection of Fresh Pork. The 
contractor is responsible for inspecting the 
product for contract compliance, The US 
Govemmoit, however, reserves the nght to 
perform any inspection necessary to assure 



that the product complies with the provisions 
of the contract. Generally, the final 
acceptance inspection is done at destination. 
If the finished product has been inspected a^t a 
point other than destination, it-should^then., 
be inspected at destination for condi:ioa.>ctftU 
identity only. A 

9-41. With the realization that fresh porloy 
is very perishable, always be on the alert for 
signs of decorapomtion and spfeilage. Bruises^ 
""that involve lean and fat tissue are major ^ 
defects. Market cuts exhibiting bruises are not 
acceptable on military contracts;- though 
surface bruises that merely involve the skin 
are considered to be minor defects and may 
^ be accepted. ^ 

9-42. When you are inspecting pork 
products, you should consider certain 
conditions as undesirable. The presence of 
hair roots indicates poor workmanship inlihe 
scalding and dehairing operation. Seeds, or 
mammary tissue, are of three colors— white, 
red, and black. White seeds indicate a gilt 
(young female) carcass in which the 
mammary ^and has never been active. Red 
seeds Indicate a sow (mature female) in which 
the mammary gland has been active. Black 
seeds indicate an old sow. These seeds should 
be trimmed, so that they are not evident. 
Odors not associated with fresh pork are 
unsatisfactory; For instance, old stags and 
boars (males) have a distinct odor associated 
with their sex, which is not acceptable. The 
color of fresh pork should be uniform and 
bright. Carcasses that are dark in color, or 
those with deposits of pigment on the skin 
surface, are rejected on procurement 
inspection. Scopes exceeding one-half inch 
into the lean are not acceptable. Pork cuts 
should be trimmed free of frayed -ends, but 
excessive trimming of pork cuts to comply 
with weight ranges is not permitted. 

9-43. Surface molds are no problem, 
because they can be wiped off. If the moid 
growth is not inhibited, however, it can 
peo^trate cracks and crevices throughout the 
flesh. Molds do not usually impair health, but 
they Impart undesirable fl^ivors to the meat. 

9-44. When you are inspecting any food 
product, always have copies of the pertinent 
specifications and purchase documents at 
hand. Remember tha^ for fresh pork you 
must use Federal Specification PP-P--00571. 

9-45. Due to consumer demand, a large 
/Droportion of pork slaughtered^ undergoes 
additional processing into cured and smoked 
pork. The military procures large quantities of 
these m^ts. Therefore, you need a knowledge 
of curing agents, curing processes, and 
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smokirig techniques, which we disbud in the 
next _g/ction. 

10. Cure^i and Smoked Pork ^ 

10-1. The curing , process was developed 
lur.-^ before adequate refrigeration was 
aviJiLb;^ in order to improve the keeping 
• V' r f the meat. The need for curing as a 
ii.:ier;.::f: Aeuhod is gxeaUy reduced now that 
.ne pj'oQucts can be satisfactorily chilled and 
frozen. However, the popularity of the flavors 
and colors of cured B?^t Ijas remained. The 
materials used as curing ^a^ents distinctively 
change the flavors and colors of the treated 
products. Cured ham and bacon, as' breakfast 
meats for Americans, have practically become 
an institution. Also, the relatively high 
proportion of fat and its even distribution in 
^pork makes it an ideal meat for curing. 
Therefore, a large amount of pork continues 

to be cured. 

10-2. Methods of Cxiring Meats. There are 
many methods of applying curing agents to 
the fresh meat. Three are ^considered basic: 
pickle curing, dry-salt curing, and dry curing. 
Other methods are either variations or 
combinations of these basic procedures. ' 

10-3. Regardless of the curing method; the 
procedures must apply the fundamental 
principles- of good sanitation , and 
refrigeration. Good sanitary practices reduce 
bacterial contamination and growth. Bacterial 
growth is further retarded by refrigeration at 
low temperatures until the curing process is 
complete. Ideal curing temperatures are 36° 
F. to 38° F. Lipase, which is one of the 
' principal causes of enzymatic ranqditj^, is 
inactivated at temperatures below 40 F. 
Remember, however, that reducing the 
temperature of the product increases the time 
required for the curing proc^. 

t^lO-4. Pickle curing. In pickle curing, the 
curing agents are first di^olved in water, and 
this solution is then applied to the meat. The 
solution formed is referred to as the pickle. If 
it is a simple solution of salt (NaCl) in water, 
it is a plain pickle. A compound pickle 
contains salt and water with one or more 
other curing agents. When sugar is added to 
the pickle, it is called sweet pickle. A pickle 
of any kind may be reused if it Is properly 
processed. A previously used pickle is known 
as second pickle. It is prepared for reuse by 
heating it to 200° F., skimming and filtering 
albuminous substances from the solution, and 
adding curing agents to bring the pickle to the 
desired strength. Before it is reprocessed, 
second pickle that has become stringy and 
<3ticky because of bacterial action Is called 



roppy 'pickle. It usually gives off a fetid odor, 
which may be caused by warm curing cellars, 
unqlean vats, nonsterile pickle^ - and 
contaminated or slimy meats. 

10-§.' The strength of the pickle is 
determined by the degree of salt ^iaiur^tion in 
the water. Pure water at 60° F. weigns 8.34 ^ 
pounds per gallon at sea level &nd will dissolve 
3.03 pounds of salt. The resultinf nix'ture, of 
course, makes more^an a gallon of pickle. 
For general purposes, a saturated solution of. 
salt in water is considered to contain 2Vi 
pounds of salt,^or 25 percent by weight. You 
can determine the strength of a pickle by 
using an instrument called a salometer. The 
use of the salometer is based on the principle 
of buoyancy. Because ot the difference in 
buoyancy of the two flpids, a floating object 
will sink deeper in pure water than in a 
saturated solution of salt water. The 
salometer is a floating instrument .with a 
calibrated s^m, marked 0 at the point to 
which it siflScs in plain water and 100 at the 
point it registers in a fully saturated salt 
solution. The space between these points is 
graduated in degrees. Salometers are made to 
read accurately in solutions between the 
temperatures of 35° F. and 38 F. 

10-6. Even though water is completely 
saturated with salt, other curing agents will 
still dissolve in it. A 100° plain pickle will 
dissolve sugar and sodium nitrate as readily as . 
pure water will The normal amount of sugar 
and dodium nitrate used in the average 
compound pickle increases the buoyancy of 
tHe solution' to the extent that the salometejj 
reading will register about 3° higher than tm 
actual salt concentration. Therefore, a 
compound pickle that measures 78° with. a 
salomet^ usually is considered as a 75° salt 
pickle. 

10-7. The required strength of the pickle 
varies with the purpose for which it is used. In 
acc'ofdance with its use, there are two 
kinds— curing or cover pickle and pmnping 
pickle. Pumping pickle, which is forcetkinto 
the meat, is the stronger. Although some 
processors use pumping pickle of 100° salt 
strength, a strength of 90° is more often used. 
Cover piqkle for regular hams usually has 
approxim'ately 75° to 80° salt strength. The 
degree of cure desired determines the strength 
requirements of the pickle. For military 
procurement, specifications are cited in the 
contractual documents. 

10-8. As we' have already implied, there are 
two general methods ^ of pickle curing, 
covering and pumping. When the curing is to 
be done by covering, the. meat is simply 
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placed in vats of tierces where it is completely^ 
submerged in pickle. The extent of cuye is 
controlled by the^ strength of the pickle and 
the length of time the meat, is covered. The 
temperature #f the ra^t^lso affects the rate 
of the curing acflon. However, the 
temperature is regulated to control the 
growth ard action of undesirable bacteria ^ 
rath* . *tl*^. . o - wntjol the exiling process. Th^ 
length of dmo required for this r^ethod is 
greater and the curing action is leas everily 
distributed throu^out the meat than with 
pumping. 

iVe. **Puraping'* is a term that describes a 
means of injecting the pickle into the interior 
of the meat, this is done by forcing th^ pickle 
under pressure into the meat through a 
needle. There are two ways of pumping-the 
stitch or spray method, and tfi^ artery 
method. In the stitch method, the needled are 
inserted into the meat in many areas, and 
several strokes per area may be used. The 
amount of pickle Injected varies from l^h to 7 
percent of the wei^t of Uie meat. Thfs 
method is used to assure distribution of the 
curing solution in bacon and in certain areas 
of large hams, particularly theUemltendinous 
and semimembranous muscles. 

" 10-10. Artery pumping isVgenerally used 
for hams-. With the ham resting on a specially 
calibrated scale, the needle, is inserted into the 
large artery near the aitchbone. Then pressure 
is used to distribute the pickle throughout the 
ham through the arterial system. An adequate 
distribution of piclde cannot be achieved with 
less than an 8 percent increase in the weight 
of the ham. The usual amounts of pickle 
pumped mto hams are 8 to 12 percent of 
their weight. The practice of arterial 
pumping can be abused and can produce a 
weight mcrease as high as 20 to 25 percent. 
USDA ailowb an increase in weight of 10 to 
12 percent if the product is returned to the 
green weight \ fresh or uncured weight) after it 
is smoked. 

10-11. Dry-eatt curing. The dry-salt curing 
^' method is the simplest method used* It is 
referred to afi country curing, for it is the one 
usually^used m home processmg. The dry salt, 
or a mixture of curing agents, is rubbed 
directly on the surface of the meat. The meat 
is then piled on racks or on the curing cellar^ 
floor. The curing agents extract moisture' 
from the meat to form a brine (pickle) 
solution. Th^ brine is reabsorbed into the 
meat by osmosis, thus starting the curing 
cycleVthe process continues by the repeated 
extraction and absorptipn of the brine. This 
method is expensive anjd time-consuming. Has 



presently used in commercial curing almost 
exclusively for **salt pork/' which ts processed 
from large sow bellies. 

' 10-12. Dry curing. The dry curing method 
is referred^ at times as dry box cure, box 
cure, and dry sugar cure. After mea:>ured 
amounts of the curing ageqts are applietl tc 
the meat in dry form, the meat is Uuckec' 
tightly in waterproof boxed. The lids are thf*n 
closed on the slightly overfilled boxes with 
pressure. Under this condition, the curing 
process causes the meat to **stew'\injts own 
juice. This method is considered to produce a 
superior or "premium'' product. A variation 
of this method is the modified -box^cure. The 
procedures are basically the same, except ihat 
the natural liquor is tested so that identSca}, 
uniform solutions are prepared to fill each 
individual box or vat« 

10-13. To assure that all of the cuts in a, 
container, ar^ adequately and uniformly 
cured, l^hey* may need* to be rearranged 
periodically/ The meat on top of the 
container is placed on the bottom, the cuts on 
the bottom are moved to the middle, and 
those in the middle are relocated at the top 
and sides. This procedure is called 
overhauling. Overhauling helps prevent 
surface rancidity, but the practice is 
necessarily limited by the cost of the labor 
required, 

10-14. Curing Trends. A wide variety of 
.modifications and alterations in dry and box 
cures have been used through the y^ars. 
However^ most of these have been discarded 
with the development of new ones. The most 
Recently adopted method is the mechahical 
penetration of greeh bellies, sometimes by 
injection, of the cylfing solution. These 
methods are known By various trade names 
such as Injecto-cure and Penetro-cure, 

10-15. These newer methods allow the 
processor to reduce the size of his inventory 
and the time involved in curing. In this way, 
production can be "mcreased and the costs can 
be reduced accordingly. There h.is been a 
trend in recent years for processors to reduce 
the degree and extent oC caring. Therefore, 
the products are comparatively more 
perishable and have a shorter shelf^ife than 
similar products in the past. This situation 
poses many problems in military supply lines 
if it jsnot recognized. You must make sure 
that the products furnished on military 
contracts are cured according to 
specifications. 

ID"! 6. In the past, backpacking 
mcompletely cured cuts was practiced to 
retard the cunng pxorm when the supply of 
cured meat .w;ib greater than consumer 
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demand. Backpacking means * repacking 
partially ctxred meat In ajjproximately 25 
piclde and holdir.g it at a temperature of 0** F. 
to 15*" F, The use of this process has been 
neatly reduced because freezing has become 
u**e practical way to store green cuts. 
Hov ever, only the green cuts may be frozen 
before processing. Cured cuts are never frozen 
v*orf iruoki-»j because frozeh cuts lose meat 
juices and dehydrate too much. Limitations 

..ai>-feh«^ time that frozen green cute may be 
held is given in the applicable specifications. 

10-17, Smoking Pork. Although the 
smoking process does contribute to the 
preservation of meat, smoking is nov? 
generally applied only to cu;red ineot. The 
preservative action of smoking is most 
concentrated on the surface of the meat. The 
**6mudge'' formed by the smoke and heat 
removes the moisture that encourages 
bacteria] gro\vth, it seals the pores, preventing 
bacteria] penetration, and it IdUs 
approximately 90 percent of the surface 
bacteria* The heat involved in the process also 
aestaroys certain microorganisms within the 
meat. For example, the 8p)ecification8 require 
that temperatures in excess of 120" F. and 
137''. F. be maintained for smoking bacon and 
hams respectively. Even trichinae can be 
controlled by properly smoking hams above 
137*' F. With bacon, goolang_is necessary to 
assute a trichinae-free product. 

10-18.^ An additional* preservative action 
produced by smolung is the |)roduction of 
antioxidants. These antioxidants are 
combustion products formed when the smoke 
is produced. Examples ore phenols and 
aldehydes. They prevent oxidative rancidity 
when tb?y are deposited on the surface, of the 
meat. 

10-19. Flavor, The flavor given the meat 
by the smoke is very popular with consumers, 
and is one of the important reasons for 
smoking cured meat. The kind^f wood used 
to produce jthe^smpke controls the flavor, The 
best smoke is furnished by good hardwood or 
hardened sawdust, with hickory the most 
widely used. 

10-20. Color. As we previously mentioned, 
heat is needed In the color-fixing process. You 
will recall that this is the process where 
nitrates are converted to nitrites and nitric 
oxide myoglobin is changed to 
myochromogen. The heat from the smol^Dg 
prflfcess, therefore, , actually stabilizes twe 
desired colors in the meat. 

10-21, Shrinkage The smolung process 
also serves to remove excess moisture that 
may have been Introduced into the meat 
during the curing process. The heat should 
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reduce the VveiglfrVof ihe product to ^its 
original green weiglwor less, as designated by 
the applicable specification^. The extent of 
other shrinkage depends upon the character 
(fatness) of the meat, the degree of heat 
applied, and the length of the smoking period. 
The average shrinkage of porl- cu .' varies 
from 5 to 11 percent, vnth ler n meat 
shrinking more than fat meat. 
' 10-22. Equipment There are fou general 
types of smoking equipment: the sUtionary, 
rotary, forced circulation, and electrostatic 
types. The -'Stationary apparatus m.iyxbe a 
multistoried brick structure, with acjfess for 
loading at each floor level, oj^VayJi^ 
only a siJigle floor, like the facilities of rafi 
small processors. The meat is )o; ded on 
stationary racks. The smoke is, protiuced at 
the lower levels of the structure, cbculating 
about the meat as it nses. The rotar> type of 
equipment uses racks on endlfe cham drives 
that continually cafr^' tb^ meat through th^ 
smoke. The operation pt forced -cbculation 
equipment is sometimes referred to as air 
conditioned, The smoke' is circulated over the 
meat by time-temperature controll-**d fans* 
Electrostatic smoking equipment ch;irge8 the 
product <^d the smoke particles with 
eiectricaJ opposites. The unlike charges attract 
each other, encouraging smudge development 
on the surface of the product, 

10^23. Inspection ^--(^Iredl arid Smoked 
Pork. Remember that one of thMunc amenta! 
inspection requirements is a goo^knowledge 
of the applicable specificatrons. In thm case, 
MIL-H'-1287, Ham, Smohed, and '^P-B-Bl, 
Bacon, Slab or Sliced, are the iniportant 
documents. Any additional specificatjons that 
you may need are identified in tpe ))urchaBe 
documents, 

10-24* Among the common de'ects of 
smoked products are *'drips,y -'touchi rs,'' and 
**drys/' Drips occur when flui^ or liqffor from 
a suspended product is allowcJd to diop onto 
products hanjjing below, it. The product that 
catches the dripping fluid becomes ex :es3ively 
sticky. Touchers can be recognized by light 
**bald'* spots, which occur when two ])ieces of 
meat touch each other during the smoking 
process. Bacteria and mold can penetrate the 
product because of an incomfl^ smoked 
covering, vDryo result when ttoomiuch heat b 
applied during smoking, afusing rxceosive 
shrinltage. 

10-26. You - can often detect product 
deficiencies that are caused by fault\^ curing 
techniques. For instance, a lack of available 
nitrite during th| curmg process produces 
gray or fading p^k colors in the neat. If 
there Mt>o much nitrite, exaggerate j brown 
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^ or salmon colors may be evident. Examine the 
^^roducta thoroughly to make sure there was 
S^plete penetration of the curing agents. If 
the frozen cuts atre not properly thawed, 
incomplete jjenetration results. Oxidation can 
be detected by a greenish cast on the meat. 
This is produced by an enzyme called oxidase, 
which reacts with myochromogen. Do not 
\3onf':^ this green color with the normal 
greer. irridescence refracted light from the ♦ 
product. 

/ 10-26. You should assure that proper 

temperatures have been maintained 
throughout the curing and smoking processes. ^ 
If the temperature within hams during the 
5Pioking process fails to reach 137 F., the 
product can carry live trichinae. Temperature? 
during 'the curing process are also critical 
^ because they determine the time required for 
thorough curing. u i 

10-27. Examine hams along the shank 
bones, the stifle joint, and the aitchbone (loin 
end) The general condition of the meat can 
be more certainly detected by inspection at 
these points. With bacon, the main inspection 
points are the fl^k pocket, featherbone line, 
and brisket end. i j 

10- 28. In addition to cured and smoked 
pork th^ are many varieties of sausage 

. . procured by the mUitary. Pork and beef are 
; lis^^ in various combinations to produce 
sausages suitable to the consumer, and there is 
liiuch to be discussed in" the areas of 
processing and ingredients of sausages 
procured by the military. 

11. Sausage 

11- 1. Man has developed many , types of 
sausage to meet the temperature requirements 
for preserviUioh. In southern Eurppe, dry 
sausages were developed, whjgh would keep 
without refrigeration. In colder climates, &esh 
and semidry sausages were developed. Irf this 
country today, about 13 percent of all meat 
from slaughtered animals goes into 
sausage-making, the most profitable segment 
of the meat-packing industry/ The various 
classifications, components, processmg steps, 

^ and inspection of sausage will be discussed m 
the remainder of this section. 

\l-2, Classi^cation of Sausages. The 
principal sausage classifications^ are domestic, 
dry, ai>d summer, based on the way this 
product is processed. There are five categories 
of domestic sausage, and we will discuss each 

of them. . _ 

11-3. Domestic sausage, ^ Fresh pork 
sausage is 100 percent pork meat except for 
spices. The pork is ground through a grinder, 
and the spices are added. If the product is to 
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be link sausage, it is stuffed or molded into 
casings. This product requires refrigeration, 
has a limited shelMife, and must be cooked 
before* it is served. Examples of this product 
are fresh pork sausage links and pork sausage, 
country style. 

11-4. Smoked sausage is an all-pork 
' product with spices added. The stuffed links 
are smoked with hardwood until they have 
the appearance and flavor of a smoked 
product. Smoked sausage has a longer 
shelf-life than fresh sausage, but it must be ^ 
refrigerated and must be cooked before it is 
served; Exknaples of this sausage are smoked 
sausage links and Polish sausage. 

11-5. Sftidked and cooked sausage is made 
pef and pork. The purchase order 
le percentage of each of these 
The meat components are mixed, 
jcessed in a silent cutter, and 
stuffed into casings. The product is then 
smoked and cooked. It has a good shelf-life 
and is ready to eat. Examples of this type of 
sausage are frankfurters, bologna, and Vienna 
sausage. 

11-6. The meat components for cooked 
sausage are fresh chilled pork livers, pork, and 
pork trimmings. Some varieties contain blood 
or liver. These sausages have a short shelf -life. 
All cooked sausage is ready to serve. 
Examples are liver sausage (Braunschweiger) 
and tongue and blood loaf. 

11-7. The meat components for cooked 
and baked sausage are beef and pork or one of 
the components alone. The components are 
mixed and' ground, processed in a silent 
cutter, and stuffed into paQS and molds for 
cooking or baking. The sausage loaves are 
^dipped in hot oU to brown and glaze. This is a 
ready-to-serve sausage. Examples are pickle 
and pimento loaf, and baked ham. 

11-8. Dry and summer sausages. Dry and 
summer sauces are found on the market 
under a variety of names. Many varieties 
originated in Europe. Each country has its 
' own meat, spice, smoke, and coloring 
formula. Italian sausages are very highly 
seasoned, WhUe northern European sausages 
are heavily smoked. The meat component for 
dry sausage must be of high-quality. To kill 
trichinae, the pork used in dry sausages must 
be cooked' to a temperature of 137° F., dried 
and cured in a high concentration of salt, or ' 
frozen. 

11-9. After the meat is ground and the 
spices and curing ingredients are added, the 
meat for dry sausage is pressed into shallow 
pans. The pans are placed in a, room with a 
temperature of 40° F. for 24 to 72 hours. 
This is called pan curing. The pans are 
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removed, the meat is mixed for 2 to 3 
minutes, and the product is stuffed into 
casings. It is then given a cold smoke, which is 
a dense smoke with minimum heat. After 
smoking, the sausage is transferred to the 
drying room t<7 finish processing with 
controlled temperiture anii humidity. 

11*10. Gre^n htmging is sometimes used in 
i^: pail curingCand is a more critical 
method of curing. Tnfcs^usage is stuffed into 
casings immediately ^tew^^^^e grinding 
operation. The casings are traiSferred to a 
green hanging roopi where the temperature is 
held at 52° to 56° F. and the huipidity is 
from 55 to 65 percent. The sausage is kept in 
this room for 24 to 72 hours. It is then 
smoked and transferred to the drying room. 
In this room, temperature and humidity are 
controlled by mechanical units that draw air 
through intake ducts and through a spray of 
water to remove dust particles and mold 
spores. The air is circulated over warming 
coils and into the drying room at a 
temperature of 54° to 60° F. and a humidity 
of 65 to 80 percent. 

11*11. Composition of Sausage. Beef is 
used in sausage principally for binding. 
Binding refers to the cohesiveness of the 
sausage. The meats with the best binding 
qualities are hot bull beef, firesh chilled bull 
beef, hot lean cow beef, and fresh chilled lean 
cow beef. Beef adds color and flavor and 
improves the texture of sausage by stabilizing 
the^fat globules. Pork contributes flavor, 
juicfffess, and tenderness. Excessive quantities 
of pork produce a light color, and may yield a 
fat cookout or separation, and a reduced 
shelf-life. 

1 1-1?. Ice and water are used to control 
temperature during chopping. Ice water also 
helps^ to bind ^ the product and provide a • 
viscous emulsion' to assure a smooth, even 
flow during the stuffing operation. An ice . 
water and salt combination sblubilizes 
proteins to help protect fat globules from 
rupturing during smoking and cooking. Salt 
alone acts as a curihg agent and preservative. 
It inhibits' bacterial growth and iKcentuates 
natural flavors* Spices, add flavor, color, and 
aroma. Some contam antibiotics, other 
antioxidants. Sugar is so&^imes lUlded as a 
flavoring agent, and nitrites fix the color. > 

11-13. Sausage Processing. Sausage 
processing includes grinding, processing in a 
silent cutter, vacuumizing, stuffing, and 
^^oking and cooking. Each step of sausage 
processing is important' in the production of 
an item that is acceptable to the mQitary 
service. . 

11-14. Grinding. Pork and beef are ground 



separately. SinCe pork is more tender than 
beef and contains a large amount of fat, it is 
" ground only once. This eliminates the 
possibility of its overheating. Beef, however, 
is usually ground twice— first through a coarse 
plate, and then through a fine plate. The 
ground pork and beef must be weighed 
separately to determine the proper blend of 
components. 

11-15. Silent cutter processing. After 
weighing, the ground meat is transferred to 
the silent cutter. The bowl of this cutter, 
which holds about 500 pounds of meat, 
rotates counterclockwise and carries the meat 
to a set of knives. These knives (from three to 
nine) are designed to fit the contour of the 
bo>^l and to cut through the meat at right 
angles- to the bowl. In the silent cutter, the 
beef is chopped for several minutes while ice 
a^d water are added to control the 
temperature. This phase of processing 
produces a smooth, viscous mass (emulsion), 
which containr^ch soluble protein of beef as 
myosin and /Collagen. Pork is then added to 
the silent cdtter, and it is chopped and mixed 
with the ^b^ef. The spices and the remaining 
ice and >/^ater are added to the emulsion as thfi 
chopping continues. 

11-16, Chopping the pork produces tiny 
fat globules, which are very unstable when 
they are subjected to heat unless they are 
jDrotected. These globules are usually 
protected by a covering of solubilized 
proteins spread throughout the emulsion. If 
the emulsion is chopped too much, the fat 
globules decrease in size and increase in 
^umber, reducing the protein coating on the 
individual fat globules. When this' occurs, the 
uncoated fat separates from the meat 
emulsion and settles in spaces between the 
casing and the meat or in the end of the 
sausage during smoking. This produces a 
condition called white caps. 

11-17. Yacuumizing. Vacuumizing is done 
to extract any excessive air that has resulted 
from the chopping in the silent cutter. It is 
done in a vacuum chamber or in a 
vaduum -mixer combination. All sausages are 
not vacuumized. 

• 11-18. Stuffing, The stuffer is a piece of 
equipment used for stuffing sausages into 
casings. It is a large, vertical cylinder with a 
piston. Near the top of th^-stuffer are one^r , 
more outlet valves, Whm thesSxyalyfis are 
open, the sausage emulsion is forced through 
the stuffing horn into the casing. 

11-19. Smoking and cooking. Smoking and 
cooking are the last step in sausage processing. 
The sausage is placed in the smokehouse and 
heat is applied. The myosin coagulates and 
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TABLE 11 
Defects and Their Causes in Sumge 
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f ^ "^Defects 


Causes 


Coarse texture * 


Improper trim. 

Insufficient chopping. 

"Short meat" lacks binding quality. 


Air-pockets 


No vacuum drawn. 
Improper filling of stuffer. 
Improper filling of casings. 
Improper air pressure. .< 
Improper size of stuffing horn. 


Fading and shriveling ; 


Improper chilling. 

Storing in cold draft. 

Storing in temperature that is too low. 


; J Sweating and sliming 


Fluctuating temperature, 

«[rnr4nff warm Di^oduct in low temperature. 


Surface discoloration (greening) 


Bacter.i'al contamination aft^r the heat 
proFcess. 


Internal di^scoloration 


Bacterial contamination of raw materials 

before heat processing. 
Insufficient heat^ processing . 
Lack of nitrite^. 



coats and stabflizes the fat particles. Collagen, 
another protein, also stabilizes fat unless heat 
is applied too quickly or continues too long, 
or the smokehouse temperature is too high. 
Under any o^ these conditions, the collagen 
will convert to gelatin and drain away from 
th^ fat particles. This causes the fat to 
separate from the meat emulsion and to settle 
into internal pockets, or causes "fat C8^s'* at 
the end of the sausage. Both collagen and 
myosin are capable of absorbing a 
considerable amount of water, but if the heat 
in the smokehouse or the cooker continues 
too long, the protein coating will shrink and 
the fat globules, will expand and squeeze out 
the water. With continued heating, the 
protein sac ruptures and the fat separates 
from the meat emulsion. 

11-20. Generally, frankfurters should be 
smoked for IVi to 2V4 hours. Larger sausages 
such as bofogn^ require from 6 to 8 hours 
smoking time. An internal temperature for 
either large or small sausage should reach 
ISS"* to 160*' F. before the processing is 
completed. 

11-21. Complete processing, smoking, 
cooking, and chilling in a cold water shower 
can be done in air-conditioned smokehouses. 
Cooking time for small sausages is usually 10 
to 15 minutes; for larger sausajges, from 1 to 2 
hours. After cooking, sausages must be 
properly chilled and adequately ^refrigerated 



to obtain maximum storage life. The average 
shrinkage of sausage during smoking and 
cooking is 6 to 8 percent. This varies 
according to the quality of the raw material 
and the processing techniques that are used. 

11-22. Inspection. Five important items to 
check in sausage inspection are equipment, 
laboratory testing, raw material, 
workmanship, and the finished product. 
Sanitaiy inspection of plant practices, 
materials, and equipment is very important in 
the manufacture of sausage, mainly because 
any dirt or foreign material loses identity 
when it has been ground. Contaminated raw 
material may cause spoilage or discoloration 
of the finished product. 

11-23. Equipment. You myst make sure 
that all equipment is cleaned with hot water 
or steam at the end of each day's operation. 
At least once a week it should be sanitized 
with a four-tenths percent solution of sodium 
hypochlorite or other sanitizer after the 
equipment has been thoroughly cleaned with 
hot water or steam. 

11-24. Laboratory testing. Specifications 
generally require a laboratory test for pork 
sausage, frankfurters, and bologna. With pork 
sausage, your main concern is the amount of 
fat it contains. Contracts generally do not 
allow more than 40 percent fat. However, 1 
day's production may contain as much as 42 
percent fat if the fat average for the total 
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contract does not exceed 40 percent. When 
you receive the laboratory report, multiply the\, 
reported percentage of fat by the, total 
number of pounds processed in that given lot 
to get the numDer of pounds of fat m the lot. 
Do this for each lot, and compute the total 
pounds of fat, Then divide this total by the 
total weight of the sausage juroduced. /The 
resuJi, multiplied by lOO, is the tpjal 
percentage of fat for the entire contract. 

11-25. Frankfurters destined for overpea 
shipment are laboratory-tested for moisture 
and fat content. The maximum moisture 
content should not exceed 10 percent, and 
the fat content should not be less than 24 
percent nor more than ' "30 percent. 
Frankfurters for domestic consumption are 
l>ested. only for moisture. Bologna is 
laboratory tested for moisture. 

11-26. Raw materials anct workmanship. 
The meat components of all sausage must be 
fresh, properly refrigerated, adequately 
trimmed, and in the proper proportions. You 
^ must begin your inspection in the boning 
room. This includes inspecting the equipment 
tod personnel. Make certain that all cuts are 
offered for inspection as they exist in the 
carcass. You must inspect each step in the 
process, including boning, grinding, chopping, 
stuffing, smoking, cooking, chilling, and 



packaging. Direct special attention- to the 
contract to assure that the raw materials meet 
the specifications, that no' prohibited meat 
byproducts such as j^vary glands are used, 
and that excessive amounts of cereal fillers are 
not used. f\ - 

11-27. Finizhed \produci. Table 11 
summarizes defects |and their . causes in 
isausage. ^ Sausfi^e is examined from the 
exterior first. Lookj for **touchers"H;wo 
sausages that have touched each other, lea\ing 
an area where smdkg has not penetrated. 
Sausages are observed lor a unifprm, smoked 
color. This includes checking for oversmoking 
and undersmoking. ' Check for green 
discolorations from inadecjuate drying, for 
sliminess from poor drying or poor handling 
in storage, and for improper or ruptured 
casings, air pockets, jelly pockets, and water 
pockets. AU of these conditions are caiises for 
rejection. • 

11-28. Always use a sharp knife when you 
are examining sausage internally in order to 
keep from tearing and smearing fat over the 
entire cut surface. Observe the uniformity of 
fat and lean meat and carefully note the odor 
and taste. Conditions that justify /ejection 
include green centers, fat pockets/airpockets, 
jelly and water pockets, and the settling of fat 
at the end of the sausage. 
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Poultry Inspection 



SURVEYS REVEAL that salmonella is 12 
times more prevalent in uninspected poultry. 
During one 10-year period, over 30 percent of 
the reported cases of foodbome illnesses in 
the United States were associated with 
poultry , products. This not only is 
justification for us to inspect poultry, but also 
for us to acquire the loiowledge which will 
enable us to perform these inspections 
properly r 

2. The purpose of poultry inspection is to 
iauure that ill poultry products come from 
healthy birds (wholesomeness) and to 
determine, contractual compliance. To 
accomplish this purpose, the inspector must 
have a knowledge if poultry anatomy and 
physiology, poultry classes and grades, and 
surveillance inspections. This chapter will 
complement tl^e knowledge you have already 
acquired and, thereby, better qualify you to 
perform poultry inspection. ' . 

3. Before further discuoion, gonsid^r the 
term ^'poultry/' In its broad se^ it ir(dudes 
many domestic birds. As you know, we are 
primarily concerned with chickens, so ^ our 
text will concentrate in this area, with only a 
brief discussion of turkeys and ducks. 



12. MUitary Procurwent 
Classifications 

12-1. The importance of poultry to the US 
Armed Forces is shown by the frequency with 
which it is included in menus. For 
Department of Defense procurement, poultry 
ii classified in various ways. The initial 
classification deals with the species. This 
includes primarily chickens, titfkeys, and 
ducks. To assure a standard product, the 
requirements of each species are further 
divided intb type, style, class, and grade. 
Refer to figure 24, which Ulustrates the 
skeletal structure of the chicken, and keep it 
bandy for a more complete understanding of 
the following discussion. 
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12-2; Type. Poulti^ Jypes refer to their 
state of refrigeration: 

a. Type% fresh. chUled, must be chickens 
maintained at SO"* to 40"" F. 

b. Type II, frozen chickens, must be frozen 
not more than 60 days at 0"* F. There must be 
no evidence of defrosting or refreezing at the 
time of delivery. ' 

c. Type in, frozen chickens, may be frozen 
more than 60 days. Freezer storage must be 
limited to 120 days if the product is being 
procured for export, and 180 days if it is 
being ^irocured for domestic purposes. 

d. Type IV, frozen special chickens, are 
processed after the date of the contract. They 
must be graded before freezing. These birds 
are eligible for shipment to AF dining halls in 
Great Britain. In order for birds to be 
imported into Great Britain, they must meet 
very stringent requirements as to vaccinations, 
type of vaccine used, the environment they 
are raised in, etc. A military veterinarian must 
certify that they meet these requirements. 

12-3. Style. Style refers to the degree of 
preparation for cooking or to the method of 
cutting up the individual birds; 

a. Styte-tHc^dy-to-cook^(RTC). whole, has 
all inedible paras^moved and the neck is cut 
off at the junctureNQrith the body and placed 
with the giblets in the body cavity. 

b. Style 2, RTC, halved (split), is prepared 
by making a full-length back and breast split 
to produce approximately equal right and left 
sides. 

c. Style 3, RTC, quartered, is prepared as in 
style 2, except that it is cut (transversely) 
crosswise at right angles to the backbone to 
produce, two forequarters of all white meat 
and twojhindquaters of all dark meat. These 
must\b^f approximate equal size. 

d. S^i^e 4, RTC, cut-up, is cut into compo- 
nent pievts: two wings, two drumsticks, two 
thighs, two breast halves, two back halves, and 
one neck with giblets. These component parts 
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FlSur« 24. Skeletal itructure of the chicken. 
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are packed in the same proportionate number 
in which they occur on the cafcass. 

€. Style B, RTC, parts, is cut as specified in 
style 4 to yield the following parts: wings, legs 
(drumstick and thigh intact), breasts, backs, 
necks, gizzards, hearts, and Itvers. 



12-3. Class B. Poultry classes are based on 
three characteristics: age, weight, and sex. 

12-5. Age, Age is determined by the 
flexibility of the breastbone. As a bird ages, 
the cartilage on the tip of the breastbone 
gradually hardens and becomes firm and rigid. 
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Young birds are usually more rangy, and the 
color and taxture of their meat is light and 
•oft. As a bird grows older, it becomes more 
blocky, and the meat becomes darker and 
tougher. Fat is more- evenly distributed in 
young bffds; in old^ birds^ it is patchy. 

12-6. WeighL Weight is specified in each 
class of poultry, with mini^ium and 
maximum weight ranges stated^ in the 
specifications. Normally, the Armed Forces 
do not procure the full range of weights for 
each class listed in the specification. For 
example, ready-to-cook fryers usually weigh 
froiii 2 to 2% pounds when they are procured. 
Fowji is usually procured at a weight range of 
3 to 5 pounds. 

12-7. Sex. Sex characteristics in live birds 
are the size, shape, and development of the 
head, comb and wattles, feathering, and spur 
development. However, after a bird is dressed 
and eviscerated, a much closer study of the 
body, skin, keel, and legs must be made to 
acctirately determine its sex. 

12-8. The male body is generally larger and 
more angular than that of the female. The . 
depth from the keel to the back is greater, 
and the bones are longer, larger, and coarser. 
The female is fine-bon^ and the body | is 
more round. In the male, tjie back is flat £^d 
box-shaped. In the hen, it is more definitely 
rounded from side to side. 

12-9. The skin of the male is coarser, 
particularly in older birds. The feather folicles 
are larger, and there is less tt^t under the skin 
in the heavy feather tracts. In oldef fowl, the 
fat becomes patchy, and excessive abdominal 
fat is common in heavyweight fowl. 

12-10. The drumstick and thigh of the 
male are relatively long, with the flesh tending 
to show le^s fullness until maturity is reached. 
The drum^ck and thigh of th6 female are 
short, and the drumstick tends to he round. 

12-11. The classes of chickens are as 
follows: ^ 

a. Class I, broiler-fryers: young birds 9 to 
12 weeks okl of either sex. 

b. Class II, roasters: young birds usually 3 
to 5 months old, of either sex. 

c. Class III, capons: surgically castrated 
male chickens. 

d. Qass rV, stags: male chickens that have 
not attained full maturity, with coarse skin, 
somewhat toughened and darkened flesh, and 
considerable hardening of the breastbone 
cartilage. Matmity intermediate between that 
of a roaster and a cock, or old rooster. 

e. Class V, fowl: a hen or stewing chicken 
that is a mature female. 

Qass VI, cocks: old males (roosters) that 
have usually been used for breeding. 



g. Class VII, rock comish game hen. 

12-12. Poultry Grading. In Federal poultry 
inspection, there are two terms that you must 
understand: 

a. '*US Inspected for Wholespmeness." This 
term indicates that the product is acceptable 
only from the standpoint of plant sanitation 
8Lnd j;)roduct soundness. 

b. **US Grade This term indicates 

that the quality of the product has been 
examined in accordance with Federal grade 
standards and has been placed in a specific 
quality category. 

12-13. In plants under Federal inspection, 
all birds must be **US Inspected for 
Wholesomeness," but the plant has an option 
as to whether all, some, or none of its 
products will be "US Graded." Your first 
concern in the grading of poultry is the 
document that describes the specific limita- 
tions for the various factors to be considered. 
This is the F^eral grade standards, mentioned 
above, whiCn is Entitled Regulations Govern- 
ing' the Grading and Inspection of Poultry and 
Edible Products Thereof and UniteU States 
Classes, Standards, und Grades with Respect 
Thereto, Grade requirements may also be 
specified in the contract applicable to the 
particular purchase. 

12-14. The determination of the quality 
(^de) of dressed and ready-to-cook poultry 
can be compared to the quality determination 
of shell eggs. No individual bird can grade 
higher than its lowest individual grading 
factor. For example, a bird may be of A 
quality in all aspects except for one quality 
grading factor. If this factor is B quality, the 
final classification pf the bird is B quality. 
Dif f eren tia tin g between bord er lin e cases 
(whether A or B quality) is often difficult and 
usually results in a grade based solely on the 
personal opinion of the grader. Refer to table 
12 as you consider the following factors 
(extracted from the USD A Poultry Grading 
Standards), which are used in determining 
quality grades for poultry. 

12-15. Conformation, This refers to the 
general outline or sh£^e of the bird and is 
based primarily on its skeletal structure. 

12-16. Fleshing, Fleshing refers to the 
amount and distribution of flesh on the bird, 
particularly on the drumsticks, thighs, and 
breast. When you are determining this factor, 
keep in mind the age and species of Ihe bird 
because the degree of fleshing varies 
accordingly. 

12-17. Fat covering. Fat covering is an 
important g4^ding factor and should be 
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TABLE 12 

/ 

Summary of Specifications for Standards of Quality for Individual Carcasses of 
Ready-to-Cook Poultry and Paru Therefrom 



rAcroR 



CO* -OHKATIOl*: 
Braaf ibona 

liach 

^ ta|» and lii«|a 



A QUALITY 



Hormal 

Slight cunr* or dasi 

NonUl (•»c«pi lUfhi curiri) 
Honuil 



I QUALITY 



Mcxlvr«t»lx (SaDtad, cunr«4 or 
crookad 

MaAari^If crooked 



C QUALITY 



Abnoraal 

5iriouil]r curvid or crookad 

Sarioutijr crookad 
Mlilbap«t\) 



FLISillMG. 



Hall flaalia4. Bo4aratalr lo^l* 
»»d roiaidad br»»ii 



Modaraial)^ fUakad, conitdar* 
iD| klod, claat, aDd pari 



Foorlf flithad'^ 



PAT COVBRIMC 



Hall eovarad -«a»paciBllX 

^«tw*M il*avr faath»r tract* 
0* braait asd ccm»idariD| 
klRd. clait, Md part 



&ufficiaBI fat on braaVI aDd 
la|» to pravaot dlltiDCI 
kppaarftnci of flatb through 
tk« tkin 



piHfBATHlKS 

NonpToirudirfi pioa and kalr 
Frotrudini pisj 



Prai 
Frai 



Fa« tea 
Praa 



WP05BD PL^SH^ 



CarCil* "•^^i^ * 



Ovar is Ib> 
Ovar 6 lb. ' 
'Ovar !• lb. 



OlfiCOtOKATIGNS: 

Ovar m lb. 
Ovar • lb. 
Ovar 16 lb. 



Ma» i»u« 

W " 

ft lb, 
II lb. 
Ntma 



>ra a ai 
Wa ^a 



MOM 
Nasi 
Nma 



. \\ lb. 

6 lb« 
II lb, 
Naaa 



1/r 

1** 

1 i/r 



J/4- 
1 1/7" 

J- 



2 1/r 
J" 



(Sli|hi 
iris oo 
adia) 



ftraail . 

»aa L*i*^ 

1 1/2" 
J" 



1/4*^ 
1/4'* 
1/r 
1/2- 



blt)olaiad ko»aa 
ftrokaD bo«al 
^artf 



\ 

NMa 



HiMg and fail* 



(ITbao CMiitMr packaiad) 



Sligiit darkaMiMg ovar tha back 
a»d drwttick*. avail 
l/l" pockMrk» for poultry 
waiihiMi ft Ik. or lait and 
1/4^ vockmarkf for paultry 
MaightMg Bora tkan • lb. 
Occational tMll araat ikow^ 
|D| larar of cUar or 
pUk>»i> icat 



1- 

2 1/2** 
J** 



1 1/2- 
3- 
4- 
I- 



(Hodar 
ata a* 

■ OUAI 

of tha 
f lath 
Dormal 

\y co¥ 



1/2" 



1 1/2- 
1 1/2*^ 



2 di>)ointad and no fc)rokan 
or 

1 diB)olniad aod 1 aoa- 

proirudlDg brokaD 

irlng tip*, Ittd «1b| joint, and 
tall 



Mo4aratk drlad irai* HOI In 
aicaa»\of 1/2" in diaaatar 
Max lac\ ktiihtna**. Modaf 
ala araaV-Hhowini layar of 
daarl plDklah^ or raddlth 
eolorad lea. 



Lackiag lo fai covarinf ovar 
all part* of carca«» 



Scattaring 
Praa 



No 
Liall 



Ho 
LiBii' 



No liall 
No lialt 

Ming lip«« wingA and tail 



Nuaarou* pockaarkt and targa 
driad araaa . 



Jjot.l igiTagala araa of flaah aapoaad by •»» ""mI":!' "i/bl*!?! Jlld"io ra.o«a tkln and flath dafact. , provldad tkat %o 

v::;:'^rx^:^\.:n^^ b.d.. no, .ora 

r;:::irggJi;n2^:;::-rf :t:ioUratJ^n.'::j b:'Sor;o^n:!;"'run.. or -biu. ba?k« (.ha. p.r,jttad). a^d .^m bruua. 

''4jrurt':t'iu; —^.r of ar.** of dlacolor.tlon aad flaah brul.a. If .uch araa. do do. rand.r any p.r. of tka carca.. 

""lu part, of tka -IM kn.«d th. .acond Join, .ay ba ra.ovad, if ra.ov.d a, .h. )oin, and both -in,, ara .o tra.tad. 



sufficient to mask the color of the flesh 
beneath. As with fleshing, the inexperienced 
grader is often too critical on this factor when 
he is grading yoting birds that have not yet 
added a goo<l covering of fat. 

12-18. Pinfeathers. There are two types of 
pin feathers considered in grading poultry: 
protruding and nonprotruding. Protruding 
pinfeathers have penetrated through the skin, 



but have not n^^e^orily formed a **brush." 
You can insert^ your fingernail under the ends 
of such pinfeathers. Nonprotruding 
pinfeathers can be seen, but tl^y have not 
pushed their way through the outer layer of 
skin. When grading dressed poultry, you must 
consider both the number and location of 
both ty pes o f pin feathers . A bird is 
considered free of protruding pinfeathers if it 
has a generally clean appearance (especially 
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on the breast), and if no more than an 
occasional protruding pinfeather is in 
evidence during a more careful examination. 

12-19. Vestigial feathers. These are 
rudimentary structures. There are two types 
of vestigial (imperfectly devejoped) 
fathers— hair easily removed by singeing and 
down (small silky feathers with no web, lying 
bet^'^en thi main feadicr lines). Down is very 
common on ducks and geese, and is often 
seen on fryers. It is difficult to. remove, and 
when it is wet it clings to the skin and cannot 
be easily seen nor removed by singeing. All 
Grade A poultry must be free of vestigial 
feathers (both hair and down), and protruding 
and nonprotruding pinfeathers. 

12-20. Cuts, tears, and rr^sing skin. Cuts, 
tears, auid missing skin detract from the 
appearance of the bird, permit the flesh to 
dry out when the bird is cooked (thus 
lowering Its eating quality), and expose the 
flesh to dehydration in storage. The number 
and extent of these defects that are permitted 
depend upon their location. If the defects are 
on the breast or legs, less tolerance is 
permitted because these are the most valuable 
parts. Sewn tears are not allowed in any 
acceptable bird. 

12-21. Discoloration. Discoloration factors 
involve the color, the type, and the size of the 
discoloration. Certain varieties of chickens 
and turkeys have a ncpnal bluish-green color 
and a brownish -black pigment, melanin, in the 
feather follicles in the abdominal area. Even 
such natural discoloration should be 
considered as part of the total area of 
discoloration. 

12-22. Skin bruises can be distinguished 
from flesh bruises when you move the skin. 
Bruises must be removed before grading, and 
the resulting cut is considered along with 
other cuts and tears. Consider all 
discoloration defects to determine the total 
area involved. Discoloni^ax» on the breasts 
and legs are not as tolmble as tho^e on other 
parts of the body, hovJbver 

12-23. Broken or liisjointed bones and 
missing parts. The number of broken or 
disjointed bones and missing parts varies with 
the grade, as indicated in table 12. There must 
be no related bruise or blood clot. Some parts 
of the bird may be removed without affecting 
the grade, namely, the pygostyle (free part of 
the tail) and the tips of the wings. Carcasses 
to be used for cut-up styles can have any 
number of parts removed for any reason 
whatever. Cartilage separated from the 
breastbone is not considered a disjointed or 
broken bone. 

12-24. After evaluating all quality factors 



independently, grade the bird on the basis of 
the lowest factor t>resent. Poultry should be 
graded no higher than the lowest factor 
according to table 12. Carcasses with 
defective parts may be graded after the 
defective parts l^ave been removed. The 
removal of defective parts does not affect the 
grade of the rest of the carcass, provided the 
remaining portion is to be used as cut-up 
chicken parts in the official establishment 
where the chicken is graded. 

12- 25. The inspection procedure for 
poultry is comparable to that of any product 
procured by the military. The speciJfication 
requirements for type, style, and class, as 
previously discussed, must be examined. The 
Federal grade standards will also be involved 
in verifying the grade of poultry procured. 
The responsibility and procedure for poultry 
inspection will be described in the next 
section to bring all of these requirements into 
perspective. ^ 

13. Destination and Surveillance 
Inspections 

13- 1. Destination inspection is the 
inspection of poultry at its destination for the 
purpose of final acceptance. Surveillance 
inspection means the inspection of 
Government-owned poultry, and includes 

•inspecting the product in storage. We will 
start with your responsibilities at destination, 
then consider the elements of surveillance 
inspection. 

13^2. Destination Inspection. Normally, 
destination inspection includes determination 
of condition, identity, piece-count, net 
weight, and temperature. If you encounter 
evidence of fraud or substitution, you should 
not hesitate to recommend provisional 
rejection. 

l3-3. The following problem situation is tb^ 
get you **into the act." (We will not concern 
ourselves with the mechanics of verification 
inspection because it has already been 
discussed in Volume 1.) In this example, we 
will concentrate on what your responsibilities 
are at destination. The knowledge you gain in 
overall procurement inspections will aid you 
in performing the various duties of 
destination inspections, Here is the situation. 

13-4. Problem situation, You are assigned 
to the base cold storage facility where a 
30,000-pound shipment of ^icken is 
received . According to the purchasing 
dodument, the chickens are to be US Grade 
'A, type U, class I, style 1. The authorized 
weight mnge is 2 to 2^4 pounds per carcass. 
The total number of wirebound wooden 
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boxes in the shipment is 480. The contract 
specifies that the '^acceptance point" is 
destination. How would you conduct the 
inspection? 

13-5. Write your solution, in detail, 
starting with the inspection of the carrier, and 
then compare your answer to the one that 
follows. If portions of the given solution are 
not clear to you, or if you disagree with them, 
^ Ji; cuem c ver with your trainer or 
supervisor. 

13-6. Solution to problem situation. To 
inspect this product properly, you must first 
establish what is meant by type II, class I, 
style 1 poultry. With this established, and all 
pert in en t documents (contracts, 
specifications, clauses, articles, etc.) in hand, 
you are ready to go to work. As the truck 
arrives, place thermometers in with the load 
(when applicable), insert others in some of 
the chickens, and close the doors. After 
waiting a few minutes (not more than 5 
minutes), open the doors, read the 
thermometers, and average the temperatures. 
As you place the thermometers in the carrier, 
check for off odor and filth. With everything 
satisfactory thus far, and with the 
understanding that sample cases for 
inspection will be selected after the truck is 
off-loaded, begin the unloading. During 
off-loading, keep an eye out for possible 
damage that you may have missed while the 
product was on the carrier. Also, examine the 
box markings for contract compliance. 

13-7. When off-loading is complete, select 
sample boxes at random and have them 
moved to the inspection room, where you 
examine the birds in each box for identity, 
condition, count, and wei^t. To dq- this 
p>roperly, each sample box must be emptied 
and examined separately. 

13-8. Pouftry is usually packed *in 
wirebound wooden boxes. Since this type of 
box varies in weight, you must weigh each 
box individually to establish the tare weight. 
It is a good idea to record the tare weight on 
the top of the ^>ox with a crayon or pencil. 
When poultry is being packed for oversea 
shipment, box liners are required. They 
should be U-liners, which overlap 4 inches on 
the top and 2 inches on the sides (one U-liner 
covers the bottom, ends, and top; another 
covers the bottom, sides, and top). Other 
types of box liners are acceptable if stipulated 
in the current contract. 

13-9. As you open the sample boxes, 
examine the exposed surfaces of the top 
layer, and make sure tiiat each bird is tightly 
wrapped in wet waxed paper'' (or other 
authorized material). This is important 



because torn and loose wrappers expose the 
carcases to freezer bum. After removing the 
first layer of birds from the box, examine the 
bottom (second) Idyer as you did the top 
layer. Chickens are usually packed in double 
rows, two layers deep, with the breast up and 
the shanks toward the center of the box. 
(You should be well versed in the mechanics 
of determining net wei^ts at this stage in 
your career as a veterinary specialist, so no 
time will be devoted to a discussion of this 
operation in this text.) 

13-10. You realize, of course, that frozen 
poultry must be thawed before it can be 
properly graded. Note also that an 
understandable mistake is provisional 
rejection of poultey for short weight, because 
you forgot to wei^ the giblets. Don't let this 
happ>en to you. The weight of the carcass 
includes the giblets. 

13-11. The giblets in the sample cases (one 
liver, gizzard, and heart per bird), together 
with the neck, should be wrapped in 
authorized paper and placed in the body 
cavity. It is permissible to remove some or all 
of the skin from the necks, but they must be 
clean. The livers should be firm and not torn 
or mashed, and the gizzards and hearts should 
be properly trimmed. In the process of 
examining the giblets of each individual bird 
in the sample lot, place the bird (with giblets) 
on a scale and determine that it is within the 
2- to 2^4-pound weight range. Be constantly 
on the lookout' for excessive amounts of 
water and ice throughout the entire 
insp>ection, particularly when you are 
determining the weights of both th^ 
individual birds and the cases of birds. As 
economical as poultry is, it c^ be quite 
expensive if you purchase excessive amounts 
of ice and water with it. 

13-12. An inspection is not really 
complete until the lot is repacked and 
properly stored. You can do this best by 
repacking and placing each case in the cooler 
or fireezer after you have examined it and 
before you inspect the next samplo case. If 
thawing i^"necessary or takes place during the 
inspecjtron, the birds should not be re frozen. 
During the examination, be careful in 
removing the wrappers to keep from tearing 
them. Take the same care in revifiapplng the 
chickens for repacking, to minimize, if not 
eliminate, fireezer bum while the product is in 
cold storage. / 

13-13. Did you include all of the mc^or 
steps In your solution? Your personal system 
of Inspection should at the least encompass 
the areas we have just discus^^.^ 

18-14. Surveillance Inspection. Our 
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discussion thus far has concentrated on 
inspecting the product before final 
acceptance. Now you are Inspecting poultry 
that is already Government-owned, including 
p)oultry in storage. , ^. 

13-15. For the moment, we will leave the 
products in storage and discuss the 
surveillance inspection that pertains to 
shipping and receiving. Since we are 
conc^-.ie'^ v;ith birds that are 
Goverr.ment-ovmed but still must be 
transported, keeping them fit for use as 
human food becomes our main interest. As 
you may realize, this type of inspection 
involves more than the product itself. 

13-16. The temperature of ttie vehicle 
transporting the product should be checked. 
In addition, this vehicle should be inspected 
for cleanliness and freedom from 
objectionable odors. Cleanliness and freedom 
. from objectionable odors are extremely 
important. Dirt and objectionable odors can 
contaminate the product sufficiently to 
render it undesirable for consumption. 

13-17. To inspect the birds, open the 
boxes of your sample lot, and unwrap and 
inspect at least two birds from each box. Note 
their condition, especially the degree of 
freezer bum, if present. Rewrap the birds, 
place them back in the boxes, and close the 
boxes. 

13-18. Poultry in storage is frozen at a 
temperature of 0"* or lower. Poullary, like 
other stored products, should be inspected 
every 30 c^ys to ascertain its current 
condition and anticipated storage life. You 
routinely ins^t 5 percent of the total 
number of birds stored. If your Inspection of 
this 5 percent reveals a breakdown in the 
product, more must be inspected. If there are 
any findings -^^t indicate breakdown, 
recommend imnftecjiat^ use of the product, if 
possible. Such breakdowns may include,but 
are not necessarily limited to, the following 
conditions: 

a. Slime and/or mold. If it is not too 
extensive, slime and mold can be washed off 
with a solution of salt water or soda water. 

b. Greening. Greening, also known as green 
struck, is not considered a health hazard, but 
is objectionable because it leaves poultry 
visually unappetizing. Birds in this condition 
are rejected because of their appearance; 
however, the unaffected parts of the carcass 
may be retained. 4 

c. Giblet decomposition. Giblets have a 
maximum storage life of only 9 to 10 months 
and should be watched closely. This is 
especially true of the liver. 

d. Freezer bum. Freezer bum ia caused by 



air seeking to saturate itself with moisture. 
Maintaining a constant tempeirature is an 
important factor in preventing deterioration 
of stored poultry. Also, poultry should be 
properly wrapped to maintain good storage 
Ufe. 

13-19. Freezer bum is actually localized 
dehydration. You, as the inspector, should 
remember that boxes on the top and sides of 
the lots in storage are exposed to more air 
ciirrents and will show more freezer bum than 
boxes in the center of the stack. The samples 
you select for in-storage inspection should 
come from the areas of tAe lot that are most 
likely to be affected by freezer bum or 
deterioration. If you detect any deterioration, 
draw representative samples from the entire 
lot to obtain a truer picture of the percentage 
of the lot showing deterioration. 

13- 20. If you have not already been 
involved in surveillance inspection of poultry, 
you most assuredly will. Whether your A 
respons^ibilities Ninvolve inspecting 
Govemment^owned poultry before shipment, 
upon receipt, or in storage, your goal should 
be the same: to assure that the product is 
maintained in a wholesome state until it is 
consumed. 

14. Turkeys and Ducks 

14- 1. The procedures and requirements for 
the inspection of turkeys and ducks are 
similar to those for chickens. Therefore, as we 
mentioned in the introduction to this chapter, 
we will discuss the^inspection of turkeys and 
ducks only briefly, presenting the procedures 
and principles that differ from those for 
chickens. 

14-2. Turkeys. Current specifications state 
that the ^*types" of turkeys are exactly the 
same as for chickens, but the classes are 
somev^at different and are listed in the 
USD A regulations as follows; 

a. Class /, fryers-roasters: young (usuaUy 
16 weeks old) immature turkeys of either sex. 

6, Class II, young hens: young (usually 5 
to 7 months old) hens. 

c, Class ///, young toms: young (usually 5 
to 7 months old) male turkeys. 

d. Class /V, yearling hens: fully matured 
(usually under 15 months old) hens. 

Class V, yearling toms: fully matured 
(usually under 15 months old) male turkeys. 

f. Class W, old turkeys:' mature or old 
turkeys (usually over 15 months old) of either 



sex. 
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14-3, Since we have already explained the 



^ "styles** of poultry (chickens), it should 
✓ suffice to state that the styles of turkeys are: 

• Style 1, RTC, whole. 

• B^le 2, RTC, halved (spUt). 
^ • Style 3, RTC, quartered. 

• Style 4, RTC, cut-up. ' 

14-4. Turkey grades correspond generally 
to those for chickens. Grading factors are the 
sarr»e except that more tolerance is allowed 
for turkeys because of their larger size. You 
should already be familiar with grading stand- 
ards after having studied lable 12. Turkey 
packingc and packaging are much the same as 
for chickens, with an exception in the placing 
of the giblets. 

14-5. Giblets may be placed in one of two 
places. The wrapped giblets and unwrapped 
neck may be placed eitl^ in the body cavity, 
or under the skin in front of the breast in the 
region of the crop. This gives the bird a more 
plump appearance and makes it more 
appealing to the buyer. The second method is 
wrapping and packing them in the same way as 
chicken giblets. 

14-6. Turkeys are packed in solid 
fiberboard cases, or in wirebound or nailed 
wooden boxes. Of course, these boxes are 
larger than those for chiek€?ns, with 30 by 22 
by 8V4 inches the mcacimum size. The 
maximum allowable weight per box is 115 
pounds. The box^ packed for export are 
strapped or banded. 

14-7. Ducks. There are four duck types 
Used in current specifications: 

a. Type I birds are fresh chilled and 
processed under continuous Government 
insp)ection. 

h. Ty p)e II birds are solidly frozen for less 
than 60 days and are processed under 
continuous Government mspection. 

c. Type in birds may be frozen more than 
60 days and are processed and frozen in the 
same way as type II. Their freezer storage 
time is limited to 120 days when they are 
procured for domestic shipment. 

d. Type IV frozen special birds are proc- 
^ essed and frozen under continuous Govern- 
ment inspectionafter thedateof the contract. 



Grading is done before 'freezing, and grade ^ 6 / 
tolerances do not apply. \ 

14-8. As duck types differ from those of 
turkeys and chickens, so do the classes ^d 
styles. There are three classes: 

a. Qass I, broiler or fryer ducklings: young 
ducks,mually under 8 weeks old, of either 

sex. \ ^ 

b, Qass II, roaster ducklings: young ducks, 
usually under 16 weeks old, of either sex. 

Class III, mature or old ducks: usually 
over 6 months old, of either sex. 

14-9. Styles of ducks differ froni those pf 
other poultry simply because there are 
relatively fewer of them. Chickens have five 
^styles and turkeys four, but ducks have only 
three. These three styles of ducks are: 

• Style 1, RTC, whole. ^ I ' 

• Style 2, RTC, halved (split). / 

• Style 3, RTC, quartered. / 

14-10. The quality factors are ^exactly the 
same as for chickens. Grading and inspection 
are also the same. When you are grading ducks 
and looking for defects, such as pinfeathers or 
cuts and tears, you should use the same 
standards as you use for grading chickens. 

14-11. The purchfise of ducks for troop 
feeding is uncommon. They are primarily 
procured by the commissary for resale. \ 
Packaging, paclaitgrand marking requirements 
should be in accordance with the purchasing 
document, and the current specifications and 
clauses that apply. " 

' 14-12. Regardless of the product, whether 
it is duck, turkey, or chicken, processing of 
the product is undercut if the proclessing 
establishment, its equipment, and facilities are 

: not constructed, maintained, and operated in 
a clean, sahitary manner. Further, you must 
always remember that all poultry products 
must -originate from esmblishments operating 
under the supervision of the USDA, or in 
state-inspected plants that have been ^ 
"certified'* in accordance with the Wholesome 
Poultry Product Act. 
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This workbook places ihc mattrials you need where you need them while you 
are studying. In it, you will fmd the Study Reference Guide, the Chapter Review 
Exercises and their answers, and the Volume Review Exercise. You can easily 
compare textual references with chapter exercise items without flipping pages 
back and forth in your text You will not misplace any one of these essential 
study materials. You will have a single reference pamphlet in the proper sequence 
for learning. 

These devices in your workbook^ are autoinstructional aids. They take the 
place of the teacher who would be directing your progress if you were in a 
classroom. The workbook puts these self-teachers into one booklet. If you will 
follow the study plan given in "Your Key to Career Development," which is 
in your course packet, you will be leading yourself by easily learned siep§ 
mastery of your text. ^ . «v 

If you have any questions which you cannot answer by referring to "Your 
Key to Career Development" or your course material, use ECI Form 17, "Student 
Request for Assistance," identify yourself and your inquiry fuUy and send it to 
ECI. 

Keep the^rest of this workbook in your files) Do not return any other part 
of it to ECI. 
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STUDY REFERENCE GUIDE 
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1. Use this Guide as a Study Aid. It emphasizes all important study areas of this volume. Use 
the Guide for review before you. take the closed-book Course Examination. 

2. Use the Cuide/ior Folloy^-up after you complete the Course Examination, The CE results 
will be^sent to you on a postcard, which will indicate "Satisfactory" or "Unsatisfactory" comple- 
tion. The card uill list Guide Numbers relating to the items missed. Locate these numbers in the 
Gu'^*^ "and draw a line under theTiurdc 'Number, "fopicr'an^ reference7iR:eview^"these~ .areas" to 
insure your mastery of the course. 



Guide 
Number 

^ Guide Numbers 300 through 312 

300 Introduction to Anatomy of Food Animals; 
Skeletj^l and Muscular Anatomy; pages^ 1 -5 

301 Nervous, Digestive, Circulatory, Lymphatic, 
Respirator)', and Urogenital Systems; pages 

^ ' 6-8 

302 Introduction to Beef Inspection; Beef 
Processing; pages 9-15 

303 Beef Grading; pages 1 5-24 

304 Surveillance Inspection; Beef Roasts and 
Steaks, Boneless, Frozen ; pages 24-30 

305 Introduction to Veal, Lamb, Pork, and 
Sausage Inspection; Veal and Calf (Chilled or 
Frozen); pages 31-34 



Guide 

Number ^ " 

306 Lamb; pages 34-39 

307 Pork; pages 39-47 <^ 

308 Cured and Smoked Pork; pages 47-50 ( 

309 Sausage; pages 50-53 

310^ Introduction to Poultry Iiispection; Military 
Procurement Classifications; pages 54-58 

311 Destination and Surveillance Inspections; 
pages 58-60 

3 1 2 Turkeys and Ducks; pages 60-61 
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< J CHAPTER REVIEW EXERCISES 

The following exercises are study aids. Write your answers in pencil in the space provided after each 
exercise. Immediately after completing each set of exercises, qheck your responses against the answers for 

that set Do not submit your answers to EO for grading, 

. ■ •' ■ 

CHAPTER 1 

Objeciivc: To show knowledge of the skeletal andTnuTcular anatomy of beef , lamb rvcalrand p^^ to 
identify their accessory organs. ' 

1 . What Federal agency is responsible for the antemortem and postmortem inspect^ of meat procured 
by the military? (Intro.-i) 

.... ^ , y ■ 

2. . What are the smallest units of an animal's body? (1-1) 



3. Give three examples of epithelial cells. (1-3) . 



4. What cells hold other specialized cells together to form tissue and organs? ( M) 



5. What areas of the body does the peripheral nerve system supply? (1-7) 



6. Explain the difference between the mucous membranes and the serous membranes. (1-9) 



7. What are the three major subdivisions of the skeletal syst^cm? (1-11) 



8. List the vertebrae of the bovine. (1-1 3) 



9. ' Which vertebrae do the ribs articulate with? (1-1 5) 



10. What is the difference between a young animal's arrd an old animal's sternum? (1 -16) 
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1 1 . tWhat group of bones in the bovine skeleul system iS; comparable to the bones in the wrist of man? (1-18) 
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When a bovine carcass is split in the middle, the symphysis pubis is exposed. What is this bone called? 
n 20) ' 



\Vhat type of joint is formed between the radius and carpus of a cow? (1-21 ; Fig, 1) 



14. If you were to examine a voluntary muscle under a microscope, what would the muscle look like? (1-23) 



15,,. What is one of the more important muscles to consider when determining the condition of beef? (1 -25) 



16. The nervous system is divided into what two systems? (2-2) 



17. Within what nervous system would you find the spinal cord? (2-3) 



18. What is the function of the chemical reactions in the digestive system? (2-6) 



19, Where are the three major salivary glands located in the bovine? (2-8) . 



20. Name the four compartments of the bovine stomach, (2-9) 



21 , What is the main function of the pancreatic juices? (2-12) 



22. What is the fibrous tissue that surrounds the heart called? (2-13) 



23, What are the niain functions of the lymph system? (2-16) 
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t^':: is examination of the lymph nodes (glands) highly important when yoti are Inspecting animals 
"r 'that are being processed for food? (2-1 8) 



25. Name the main parts of the respiratory system, (2-19) 

26. List four principal parts of the urinary tract. (2-21) 



CHAPTER2 



Objective: To show an understanding of the processing, grading, and inspection of carcass beef; to demonstrate 
knowledge of the production and inspection of fabricated beef. 

1 . What publication is the guideline for all USDA inspection of meat and meat products? (Intro.-2) 



2. What publication governs the sanitary requirements for meat processing plants in overseas areas'' 
(Intro..3) 



3. What does the term **evisceration" mean? (3-1) 



4. List three advantages of shrouding beef. (3-3) 



5. Assume: (a) chilling time of 1 8 hours; (b) size of beef sides, average; (c) salt water shroud; (d) cooler 
temperature, 34*" F.;(e) cooler doors kept closed;(0 sides cooled to 38*" F.;(g) sides placed so that 
there was maximum air circulation; and (h) humidity of box, 95 percent. Describe the condition of the 
carcasses removed from the cooler. (3-3-5J » 



at would you classify beef that is produced from a female bovine which has not attained full sexual 
ma^Ul^ty? (3-8) 



7. List the five anatomical sex determination factors. (3-9) 
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8. What shape is the gracilis muscle in female bovines? (3-1 2) 



9. Lisr f ',w five styles of beef. (3-1 4) 



_ ^^^-^^^^ ^ _ on the hindquarters of a beef carcass that has been iftbed into Style T beef? 

J How many remain on both forcquarters^ (3-1 5) 

1 . Describe Style IV beef. Where is it located on i carcass? (3-1 8) 



1 2. What wholesale beef cuts make up the ••back**? (3-20) 



1 3. Eiesaibe a square-cut chuck. (3-22) 



1 4. Describe the brisket. (3-24) 



15. Describe the location of the short plate. (3-25) 



16. Describe the round, primal Js^3-27) 



1 7. Where is the short loin, regular, separated from the sirloin? (3-29, 30) 



r8. You are inspecting a wholesale market cut at destination and find that it has been excessively trimmed 
to meet a specified weight range. What would you do with this piece of meat? (3-32) 

19. List four characteristics that are required of fresh chilled or frozen beef. (3-33) 
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20. When preparing beef quarters for shipment on a contract specifying destination inspection only, what 
additional marking is the contractor required to make? (3-36) 



Who originates the standards for grades of carcass beef? (4-1) 



22. Ust the USDA grades of beef. (4-4) 



23. Name the two factors which collectively establish the quality (appearance, taste, and tenderness) of meat 
and help establish the quality grade of cuts. (4-5) 



24, In evaluating various cuts of a beef carcass to establish overall conformation, what are the two prime 
consideration factors? (4-7) 



25. How is the age of a carcass determined? (4-10) 



26, What is **marbling"? Why is it important in a beef carcass? (4-1 1) 



27, What color is the most desirable for a cut of fresh beef? (4-13) 



28, What quality grades are applied to beef from bulls and stags as well as steers, heifers, and cows? (4-1 5) 



29, What designated grade of stag beef is comparable in quality to a similarly designated grade of beef 
derived from steers? (4-18) 
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30. What grade would you apply to a buU beef carcass which has the foUowing characteristics: (^'20) /- 

• • • ■ 

a. No visible finish. 

b. Thin rounds and chucks. 

c Thin and sunken loins and ribs. 

a Soft, dark flesh. 

e, Nc interior or exterior fat. 

... ^ 

■ ■■■ 4I ■ " " : . 

3K What characteristics of quality and conformation would you expect to find when inspecting a choice grade 
stag carcass? (4-22) 

32. You are to rib a side bf beef in order to determine its palatability grade: (4-24) 

a, How many cuts are made to partially sepafate hindquarter and forcquarter and thus reveal the ribeye 
muscle? 

b. Briefly describe where and how the cut (s) is made. ^ ^ 



33. What two limitations are placed on allowing superior conformation to compensate for deficiencies in 
quabty when grading beef? (4-26) 



34. Summarize in one sentence the relationship of conformation and quality in establishing the final quality 
grade of a carcass or wholesale cut. (4-28) 



35, State the four considerations (variable factors) that are used to determine the cutability grade of beef 
and tell how «ch factor is expressed in computations. (4:^30) 



36. When determining the cutability of a beef carcass, how is the percent of kidney, pelvic, and heart fat 
evaluated? (4-32) 

37, To what extent would a difference of 3 square inches in ribeye area affect the cutability grade of a beef 
carcass? (4-34) ^ 
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38. When is it necessary to make adjustments in the measurements of Variable factors (considerations) 
before imerting I'hem into a formula to determine the cutability grade of beef? (4-36) 



39. If you must adjust the chilled carcass weight to hot carcass weight, what numerical calculations must be 
made? (4-38) 



40. Explain this formula: (In terms of constants and variables): (440) 
CutabiUty group ° 2.50 f 2 JOT + 0.20P + 0.0038W - 0.32A 



4K /Given a 490-pound chilled carcass which has one-half inch of fat over the ribeye; lOH square inches of 
ribeye; and 3^ percent of its weight in kidney , pelvic, and heart fat, determine its cutability group. (4-41) 



42. What is the standard percentage used for kidney, pelvic, and heart fat when determining the cutability 
grade for a trimmed forequarter from a USDA grade **Good*' carcass? (4-43) 



43. Giveh a prime grade 20-pound chilled short loin, (rimmed, with fat over the ribeye of 0.8 inch and an 
area of ribeye of 14.1 square inch^, determine the cutability group. (4-46) 



44. What are the three surveillance points (time or place ) for chilled, fresh beef? (5-1) 



45. When performing a surveillance inspection, what are the three indicators that alert the beef inspector 
to a lack of wholesomeness and soundness? (5 2) 



46. Why is the hanging tender an area where slime may form on a beef carcass? (5-5) 



47, Why is the jugular furrow an area for rapid spoilage? (5-6) 



48. How would you make an inspection to delect a sour-round condition m beef? (5-9) 
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49. Where on a beef carcass would you observe the "eye of beef? (S-l I) 



50. you were to fjnd evidence of off^ondition or a latent defect while inspecting Government-owned 
c rcass beef, what would your course of action be? (512) 



S 1 y^'ha sicf .< Should you take when inspecting the vehicle that delivers carcass beef? (5-14) 



. When you perform a Surveillance inspection of beef m storage, what are the two thmgs which you 
should be concerned? (5-15) ^ 



53. Define '*typc" and "style" as it applies to fat beef. (6-2) 

54. List the different styles found in type I;oven roast. (6-4) 



55. Why are grill steaks so expensive in price? (6-6) 



56. Describe the process whereby type IIIA, griU steaks (formed), are molded into shape. (6-8) 



57. What beef cuts are used in the production of type V, swiss steaks (regular)? (6-1 1) 



58. What are the weight limits for each piece of swiss steak? (6-1 2) 



59. What is the main difference between tyj>e V, swiss steak, and type VI, minute steak? (6-14) 



60. Can two pieces of minute steaks be knitted together? (6-16) 



61 , What is the maximum amount of external fat that any fab beef cut may have? (6-18) 
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62. What quaUty grade and cla$$ must be used for the production of ground beef? (6-2 1 ) 

63. What is the maximu/n amount of fat aUowed in ground beef procured by the military? (6-22) 

64. What are the cuts that may be used in the production of diced beef? (6-25) 



65. In accordance with the quality assurance provisions of Military Specification MIL-B-43813, the 
suppUcr (contractor) is responsible for performing aU required inspections of boneless beef. What 
right to perform inspections Is reserved by the US Government? (6-27) 

66 What'labeUng andanarking of individually tapped or packaged fab beef cuts are required? (6-29) 



67 Where should the category identification be placed on a box of fab beef? (6-30) 



CHAPTER 3 



Objective: To show knowledge of veal, lamb, pork, and sausage processing, including types, styles, and 
wholesale cuts, grades and grading factors, carcass inspection, and fabricated veal and lamb processing and 
storage procedure; the processing of boneless pork; and the methods, processing, and inspection of cured 
and smoked pork and sausage. 

1 . From what animal is veal obtained? (Intro.- 1 ) 



2. Most of the sheep marketed for slaughter in the United States are of what age? (Intro.-2) 



3. What is sausage? (Intro. 4) 



4. Whatisa "vealer"?(7-l) 



5. What advantage is realized from cold skinning of veal? (7-3) 



6, Upon what is the differeniiaiion between veal and calf carcasses primarily based? (7-6) 



7. Upon what factor are the classes of veal or calf based? (7-7) 



87 J ne temperature of packaged, chilled veal products must be maintained within what range at the time 
of shipment and delivery? (7-10) . ^ ' 

} 

9. What IS the time hmit (after preparation) within which frozen veal products be reduced to 
O*' F,? 

^ "... ' 

1 0, Under what conditions can veal cuts be trimmed to meet specified weights? (7-13) 



1 1 , List four times when inspection of veal and calf may be conducted. (7-16) 

1 2. What grades of veal carcasses can be used to prepare boneless, frozen veal? (7- 1 8) 



13. If the percentage yield for type I , category 2 veal doesn't meet the minimum percent yield , what can the 
contractor do to make the lot acceptable? (7-19) 



14, What is the. difference between lamb and ovine? (8-1) 



15. Prior to slaughter (while the animal is still alive) how can one differentiate between the ovine age 
groups of lamb and yearling mutton? (8-2) 



1 6. During an Ift^spcction of ovine for military procurement, you look at the distal end of the foreshank. 
What types of joints could you expect to find? (8-4) 



17, Differentiate between the color and texture of the lean of a lamb and a mutton carcass. (8-6) 

■ ■ / 

11 

o ' ^ 223 

ERIC 




1 8. What grad^rSf lamb do the military usually procure? (8«9) 



19. Name the three styles of ovine meat. (8-11)^ , 

20. What defects should you be especially aware of when inspecting'^frozen lamb carcasses? (8-13) 

21 . What military specification governs the requirements for the product ioq^ and inspection of the wholesale 
market cuts of lamb? (8-14) 

V 

22. 'How is telescoped lamb prepred that is different from regular lamb carcass processing? (8-16) 



23. A lamb carca» must weigh 65 px)unds or less if its market cuts are to be used for boneless lamb. 
What is the nnaximum weight allowed a hindsad^le derived from this carcass? (8-18) 



24. The Goven^mcnt is purchasing frozen boneless lamb from a contractor. Who is normally responsible for 
all in-processing inspection? (8-2 1 ) 



25. Why are meat-type hogs more in demand than the lard type? (9'2) 

26, The processing of pork is much the same as fffiR of beef with the exceptio^of^ 
and . . (9^) 



27. What are the two styles of fresh pork? (9-5) 



28. What factors are considered when determining the grade of a pork carcass? j9-8) 



29. What is ''backfat^'? (9-9) 
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30, Briefly describe ihe relationship between the percent ofiean cuts to fat with regard to the top three 
* grades of pork carcasses. (9-1 2) 

♦ 

31 . btj>c:ibe the separation points for removing the middle portion from the posterior and anterior portions 
ot a j^ork carcass. (9-14) 



32. What are the two pork cuts that lead in pounds purchased? (9-15) 



«9 

33. What are the forms and classes of cured bacon? (9-17) 



34. Where is the ham separated from the loin in a pork carcass? (9-19) 



35* How may an inspector determine the percentage of skin left on a partially skinlessham? (9-21) 



36. Unless specified otherwise, fresh pork is delivered in what slate of refrigeration? (9-24) 



37* Define the temperature limits for chilhng fresh pork. (9-25) 



38. From what market cut of pork is frozen boneless pork derived? (9-28) 



39, After the Initial chilling of pork for frozen boneless pork, what is the highest temperature allowable 
and when? (9-30) ^ , 



40. Describe the color of the lean a pork loin must possess to be acceptable for frozen boneless pork, 
^ (9-32) 

/ 

41. What carcass portions must be removed from pork loins usc<j for fabricated pork? (9-33) 
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How may an inspector dctcrn)inc\hcthcr or not type 11, pork loin slices, have been sliced so that 
they remaininiaci? 




4 43* Describe the purpose and use of a binding agent for boneless pork, (9-37) 

44. If a fresh pork product has been Inspected at a point other than destination, then the destination ^ 
Inspection should be only concerned with what factors? (9-40) ^ 

45, To what extent are bruises allowed If found whife Inspecting Government-procured pork? (9-41 ) 



46. Although both surface and penetrating molds in pork do not usually Impmr health, why are they 
undesirable? (943) . r 

47. Why has the necessity for curing pork been reduced? (10-1) 

4 

48. In pickle curing, what is the difference between a plain pickle and a compound pickle? (104) 



49, What instrument can you use to determine the salt content of a pickle solution? (.10-5) 



50. Dcsalbc the "cover'* method of pickle curing. ( 1^8) 

5 1 , What weight Inaease ts allowed by the USDA in a ham thai is to be cured by the artery pump method? 
(10-10) 



52. While looking over the curing operation in a meat processing establishment, you arc told by a 

representative of the establishment that their operation includes country curing. What is the more 
correct term for country coring, and what pork product is probably being cured by this method? (10- 1 1) 
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53-. An employee in the "curing cellar" of a meat processing establishment informs you he iJ going to 
overhaul meat undergoing modified box cure. What is the employee going to do when he overhauls 
• thcincat?(lO-12, i3) ^ 

54. * Why are cured pork cuts never frozen before smoking? (10-16) ^ ^ ' 

55. Heat resulting from smoking pork destroys certain microorganisms and bacteria. Does the smoking of 
- bacon kill trichinae? Explain why or not. (10- 17) 



56. What controls the sjnoked flavor in smoked meat? (10-19) 



57. You ask a meat processing establishment representative what type of equipment is used in smoking 
bacon in his establishmentv His answer is "air conditioning." Did he perhaps misunderstand your 
question? Explain your tilswcr. (10*22) " ' 



58. What does the term "drys" relate to and what is its cause? (1 0-24) 



59. You are inspecting cured, smpkedjM^e©ft.and note a gray color in the meat. What is the probable 
cause of this colot? (10-25) ^ 



60. In inspectinghams, the loin end, shai^, and stifle joint are points we should examine to determine the, 
condition of the product. What three main points should we check on slab bacon? (10-27) 



61. What are the three principal classifications of sausages? (1 1-2) 



62. Frankfurters, bologna, and Vienna sausage are all smoked and cooked sausages composed of both beef 
and pork meat and spices. Is the meat cooked before or after stuffing into casings? (1 1 -5) 



63. What varieties of cooked sausages have very short storage lives? (1 1-6) 
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64. Dry and summer sausages keep w^U in warm weather because, due tp the lack of moisture, bacterial 
growth is retarded. Why must .the pork in dry sausages be cooked and cured or frozen? ( 1 1 -8) 



65. For what reasons are beef and pork added to sausage? (1 M 1) 

66. Wiiat effect does salt have on fat globules and the sausage in general? (1 M2) 

«*■ 

f ■ . ' 

67. Why is pork groundonly once in the production of sausage, whereas beef is ground twice? (1M4). 

». ' ■ , 

68. Why is the sausage mixture run through a'vacuumizer before stuffing? (11-17)' 

69. What causes "fat caps" in sausage? (1 M9) 

70. What is the purpose of chilling sausage after it is cooked? (11-21) 

> 

71 . What five items are of primary concern when inspecting a sausage processing plant? ( 1 1 -22) 



72. In conducting inspections for fat content in pork s^sage, the contract requires a maximum fat content 
of 40 percent. The contract is for 160,000 pounds, and 1 day's production is about 32,000 pounds. 
The lot on day 1 tested 41 percent fat. Days 2, 3, and 5 produced lots with 39 percent fat. Day 4*s 
lot contained 42 percent fat. Determine the total percentage of hi and proper disposition for the entire 
contract. (11 -24) 



73. What are "touchers"? (1 1-27) 
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CHAPTER 4 



Objectives: To show an understanding of military procurennent distination inspections 
and surveillance inspections of poultry. . 



1 . V/h^. organism that may cause a foodborne illness is found readily in poultry? 
(Intro, vl^ ^ 



2. What are the reasons for inspecting poultry that is to be used for food for 
military personnel? (Intro. -2) 

■■ ' , ■ ■ . 

. .-A- 

3. When speaking of poultry, wh^ does **ty.pe" refer to? (12-2) 



4. When inspecting packaged poultry, what differences would you expect to 
observe between style 4 and style 5 chicken? (12f-3) 



5. When inspecting dressed and eviscerated poultry to determine the class, what 
characteristics would you notice in older birds? (12-5) 



6. What characteristics are observed in determining the sex of a dressed bird? 
(12-7) " 



7. During inspection of a dressed and eviscerated chicken, you observe that the 
bones are short and rather fine, and the body is definitely rounded from side 
to side. What would be the probable sex of this bird? (12-8) 



8. What maturity relationship exists between male chickens of class II (roasters), 
class IV (stags), and class VI (cocks)? (12-11) 



9. In a poultry processing plant operating under Federal inspection, what portion 
of the birds must be "US Inspected for Wholesomeness"? What portion must 
be ''US Graded"? (12-13) 
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Explain briefly the meaning of conformation as related to poultry grading. (12-15) 
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1 1 . Regarding the Inspection of fat covering of poultry, what general relationship 
usually exists with respect to the age of birds? (12-17) 



1 2. What are the vcstigjal feathers that are sometimes found on poultry? (12-19) 



14. List two causes of discoloration which is considered a serious poultry grading factor. 
(12-2U2) 



15. What overall grade is given to a chicken if it has been evaluated to have the following 
individual grade factors? (a) Conformation; pinfeathers; exposed flesh; discolorations; ^ 
disjointed bones, broken bones, and missing parts; and freezing defects are all A ^ 
qu^ty. (b) Reshing and fat covering are E quality . (12-24; Table 12) 



16. Normally, what factors should you be concerned with in the destination inspection of 
poultry? (13-2) 



17. When making a destination inspection, how do ybu determine the temperature of a 
shipment of poultry? (13-6) 



,18. When determining the net weight, during a destination inspection, what consideration 
must be given to the usual packing of poultry? (1 3-8) 



19. >Vhen determining the net weight of poultry, one must be sure to weigh what item? 
(13-10) 



20. Although a certain amount of moisture in frozen poultry is highly desirable, what is the 
effect of an excWsive amount? (13-11) 



13. What determines the number and extent of tears, cuts, and missing skin allowed on 
a poultry carcass? (12-20) 
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21. What should be donc wilh poullr.y thai had been frozen but was thawed during inspection? 

(13.12) ^ ^ , 



22. VV'hen you are performing a surveillance inspection, what imporfant controlling factor must 
be considered th^t does no; exist when' performing processing and destination inspection? 

(13.15) \ . 



23. How many biids are routinely examined during a surveillance inspection of stored poultry? 

24, When performing a surveillance inspection, where in a stack of frozen poultry would you 
select samples to determine if freezer bum exists? (13-19) 



25, How do the types of turkeys relate to the types of chickens? (14-2) 



26. What can be said of the tolerance allowed in grading factors for turkeys in comparison with 
that allowed for chickens? Why? (14-4) ^ 



27. In addition to wrapping and packing them in the same manner as chicken giblets, 
how may turkey ^blets be placed to give the bird a more plump appearance? (14-5) 



28. With respect to'the length of time allowed before consumption, how do type II and type 
II I ducks differ? (14-7) 



29. How many styles of chickens, turkeys, and ducks are purchased by the US Armed Forces? 
Why the difference? .(14-9) 

30. For what primary purpose are ducks procurec^ by the US Armed Forces? (14-11) 



/ 
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ANSWERS FOR CHAPTER REVIEW EXERCISES 
CHAPTER 1 

1. USDA. 

2 . Cells are the smallest units of an animal's body . 

y. Skin, hair, and hoofs. • . 

4. Connective tissue cells. 

5 . Skin and appendages. 

6. -nie mucous membranes open to the outside of the body, and the serous membranes line the 
closed cavities. 

"7- The axial skeleton^ appendicular skeleton, and joints. 

8. Cervical, thoracic, lumbar, ascral, and coccygeal. 

9. Thoracic. 

10. The stemebrac are separated by cartilage in^hc young animal and are fused into soUd bone in 
the older animal. 

11. Carpus. 

12. Aitchbone. 

13. Hinge joint. " v % 

14. It would display alternate dark and light bonds which run across the muscle fibers, 

15. Diaphragm. 

16. A central system and a peripheral system. 

17» Central system. "f^^^ ^ 

1 8. Chemical reactions result in a breakdown of foods by gastric juices and enzymes to make 
them usable by the ceils of the body. 

19. In the head region. 

20. (1) Rumen, (2) reticulum, (3) omasum, and (4) abomasum. 

2 1 . Pancreatic juices digest protein, carbohydrates, and fats. 

22. Pericardium. 

23. Lymph carries food to individual body cells and removes their waste. 
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24. Lymph nodes (glands) may reveal the existence of diseases (such as tuberculosis) which 
would rdndcr the carcass unfit for human consumption. 

25. Nasal v'-viiy, pharynx, larynx, trachea, bronchi, and lungs. 

26. Kjdi.eys. ure»ers. bladder, and urethra. 




1 . Manual of Meat Inspection Procedures, 

2. MIL-STD 1481 , Sanitary Standards for Meat Processing Plants in Oversea: 

3. The removal of the internal organs. 

4. J. Reduces meat shrinkage. 

b. Reduces incidence of external contamination. 

c. Molds the external fat, 

5. Since all other conditions were near ideal, but humidity was too high, the carcasses can 
be expected to be slimy . 



6. 


Heifer, ^ 


7. 


fl. Aitchbone. 




Pizzle eye. 




c. Pizzle eye cap. 




d. Gracilis muscle. 




e. Cod and dug fat 


8. 


Bean shaped. 



9, fl. Style I, carcass (quartered). 

b. Style II, side. 

c. Style III, forequarter. 
£/. Style IV, hindquarter. 

e. Style V, wholesale and fabricated cuts. 

10. Two ribs on the hindquarters (both 12th ribs); 24 on the two forequarters (M2 on each). 

I L It is the hindquarter and all of the posterior portion of the side remaining after severance 
between the 12th and 13th ribs, 

12. The rib, primal, and the square-cut chuck. 

13. That portion of the forequarter remaining after the shank, brisket, short plate, and rib, 
primal, have been removed. 

14. That portion of the forequarter remaining after the removal of the short plate, foreshank, 
and square-cut chuck, 
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15. It i$ the ventral portion of the tixth through 1 2th ribs. ^ 

16. It is thar portion of the hindquartcr remaining after the full loin has been removed. 

17. Perpendicular to the lumbar vertebrae and just anterior to the pelvis. 
IS. Refuse to accept ft. 

19 . J, Absense of objectionable odors. 

b. Free from ragged edges. 

c. No evidence of freezer burns. i. u • 
(L Characteristics of the style, class, grade, and condition specified in the purchasmg 

instrument. 

20. The contractor is required to number each quarter in a manner which will assure its 
identification with a specific carcass. 

2L USDA. 

22. a. Prime. 

b. Choice* 

c. Good. 

d. Standard. 

e. Commercial. . n 
/. Utility. 

g. Cutter. « 
k Cailner. 

23. Conformation and quality determine the quahty grades. 

24. a. Proportional weights. 

^. Relative value of the various cuts* 

25. By observing the size, shape, and ossificatibn of the bones and cartUages. 

26. It Is the Intramuscular fat and is the source of much of the juiciness of a cooked piece of 
beef. 

27. Cherry red. . ^ . 

28. Choice/good. commercial, utility, cutter, and Conner. 

29. None, No grade Is comparable between classes, 

30. Canner> _ 

3 1 A choice stag would exhibit thick muscling In the round and chucks with moderate thick 
loins and ribs In conformation. The quality is exhibited by a good exterior fat covermg; 
imerior fat in the crotch, breast, and kidneys; a firm fiesh with fat found in the seams; 
and a medium to dark-red color. 

32. <L One. ' 

b, A saw cut. perpendicular to the back, IS made between the I2th and I3thnbs. 



2i0 



33. 



Superior confomiaiion can only compensate for deficiencies in quality in grades other than prime, 
choice, aod commercial, and only then to a compensation of one-third. 



34. The final grade is based on a composite evaluation of both conformation and quality. 

35. a. The thickness of external fat (expressed in inches of fat over the ribeye muscle). 

h, fnc amount of kidney, pelvic, and heart fat (expressed in percent of carcass weight), 
c. The carcass weight (expressed in pounds of hot carcass). 
u% Tne area of the ribeye muscle (expressed In square inches). 

36. Subjectively. 

37. One full cutabllity grade. 

38. When unusual conditions exist. ^ 



40. a. The term "2.50" is a constant (used every lime). , 

^. The term "2.50r' multiplies the constant "2.50" by the variable factor "T" (the thickness ( 
external fat overlhe ribeye muscle, to the nearest tenth of an mph). 

c. The term "0.20P" is the constant "0.20" multiplied by the variable factor "P' (amount of 
kidney, pelvic, and heart fat, expressed as percent of carcass weight). 

d. The term "0.0038W'^ is the constant "0.0038" times the variable factor "W" (weight of hot 
carcass, or cold weight times 1 .02, in pounds). 

e. The term "0.32 A*' is the constant "0.32" times the variable factor **A" (the cross-sectional 
area of the ribeye muscle, expressed to the nearest tenth of a square inch). 

4L First convert cold weight to hot, or 490 X 1.02 500 lb approximately 
C. G. ^ 2.50 + 2.50T + 0.20P + 0.0038W - 0.32 A 




39. Multiply the chilled carcass weight bKl02 perceni. 



therefore: 



C. a = 2.50 + 2.50X .5 + .20.X 3.5 + ,0038 X 500- 0.32 
X 10.5=^ 2.50 -t- 1.25 -t- .70 -f- 1.90- 3.36 



2.50 

L25 
.70 
+ L90 

6.35 
- 3.36 

2.99 




therefore: 




C G. ^ 2 



42. 3.0 
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43. h'ini, compute hut carcass weight: 

20 X 29.10 (chilled weight X established factor) ° 
582 lb hot carcass wt. 

5tecond, determine nbkQ^d percent for kidney, pelvic, and heart fat; that is, "4.5^'. 
Third, write formula: / 

CutabUity group = 2.50 + 2.50T + 0.20P + 0.0038W - 0.32A 
Fourth, substitute for variable factors: 

C. C. = 2.50 + 2.50 X 0.8 + 0.20 X 4.5 + 0.0038 X 582 
- Or32X 14.1 

Fifth, multiply constants by variables: 
C.C.° 2.50 + 2.00 + 0.90 + 2.21 - 4.51 
Sixth, collect terms: 

2.50 

^ 2.00 

0.90 
♦ 2.21 
7.61 
- 4.51 
3.10 

Seventh, drop fraction: ^ 
Therefore: C,G. ^ 3 

44. Prior to shipment of the product; immediately upon the prdduct'j arrival at destination; and in 
storage. 

45. The presence of siime, mold, gind off odors. 

46. U tends to deteriorate rapidly because of the amount of exposed muscle tissue, and from blood 
and serum dripping? from other parts of the carcass. 

47. Because blood and serum seepage in the area promotes the growth of spoilage causing bacteria. 

48. SmeU a meat triekMmediately after it has been inserted into and removed from the ball and-socke 
joint; if the sour cofeition is present, you will detect a noxious odor. 

49. On the loin end of the hindquarter or the rib end of the forequarter. 
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50. Rec<)mmend that the carcass be trimmed of all the unwholesome areas and the remainder be used 
for jts intended purpose. 



5 L Check for overall cleanliness and off odor; 
52. Tne product's condition and temperature. 



53 lype ts the general category or use of the cut of beef. Style referl to the indi^ual cuts within 
J certain type. 



54. Knuckle, inside round, eye of round, and outside round. 

55. Because of their high-quality and palotability. 



56, The unshced boned cut is frozen to 0° F., tempered to 24* Fx, pressed into shape, and then 
sliced. 

57. The same as those used for type I, oven roast. 

58.. Not less than 5 % ounces nor more than 6 )i ounces. ^ » , 

59. Minute steaks have been mechanically tenderized, whereas swiss steaks have not. 

60. No. 

61. One-half inch. 

62. USDA grade '^utility" or better and steer, heifer, and cow carcasses, 

63. 22 percent. 

64. Primal ril?, square<ut chuck, primal xound. and full^trimmed loin, . 

65. The US Government reserves the right to perform any of the inspections indicated in the specification, 

66. None. Only labeling and marking of shipping containers is required, 

67. In the lower left comer of both ends of the box. 

CHAPTERS 



1. Bovine. 

2. Lamb. 

3. It is meat that has been comminuted and further processed. 
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4. An iinmature bovine which is under 3 months of age and has subsisted largely on mUk. 

5. The hide helV^aln a fresh appearance of tRe meat by controlling loss of moisture untU it is 
presented for tale. 

6. The color of the lean. 

7. The apparent sex condition of the animal at the time it was slaughtered. 

8. 30° F. to 40° F. 

9. Four hours. 

10. Never; trimming ofcuu to meet specified y^ightsis an unacceptable practice. 

11. (a) During processing, (b) at completion of processing, (c) in transit, and (d) at destination. 
\2. Prime, choice, good, and standard. 

13. Obtain'additional wholesale bone-in cuts of the gride stipulated, meeting temperature and condition 
requirements. . . 

■ 1 4. Ovine (sheep) mcludes all ages of the species, whereas lamb refers to only the young within the 
species. ~ / 

15 Lamb is under 14 months of age has not cut its first pair of permanent incisor teeth, whereas 
yearling mutton wiU be between 1 and 2 years of age and will have cut its first but not the 
second pair of Incisor teeth. 

1 6. Either break joints, yearling joints, or spool joints. 

17. A Iamb carcass would exhibit light pink, firm flesh, wher^ a liitHton carcass would have a very 
dark red, soft and watery flesh. 

^ * " 18, Prime, choice, and good. 

19^ Style l-<arca3s; Style ll-fabricated carcass, and Style Ill-wholesale marke^nd fabricated cuts. 

20. Defrosting, rcfreezing. freezer bum, and contamination. 

21. PP.L'92. 

22 Telescoped lamb processing is different from regular lamb carcass processing as suggested by its 
name. The rear half is removed, reversed, and telescoped into the remaining front half This 
* telescoping is performed after slaughter and prior to freezmg. 

23. Thirty-three pounds. 

24. The contractor. 

■ f 
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25. The meat-type hog produces maximum amounts of bacon, ham, and loin which are very popular; 
whiereas, the "lard'Vtype produces fat cuts of meat and large quantities of lard that are no longer 
desired. x 

26. Scalding; skinning. ^ ^ . 

27. f^ le A— tarcasses, and style B-market cuts. 

V 

2F P - reldtionship between the average backfat thickness, the'carcass length andT^eijht, and the 
amount of muscling. ' , 



29, It is the fatty layer wl^ch covers the loin 




30. Among other thin^, these are requicm^nts forpetcent of lean cuts to carcass weight: 
US number 1-more than 50 percent, US number 2—47 to 50 percent, and US number*^ 
3-Iess than 47 percertt. ' 

31. The posterior portion is removed by cutting perpendicularly to an imaginary line drauoi through the 
center of the shank to the tip of the aitchbone. This cyt should be^2 % to 2 % inches kdow the 
aitchbone, or about the width of three fmgers. The anterior portion is removed by making a cut 
along a Une perpendicular to the chinebones, leaving no less than one nor morjs^an 2 /ron the 
anterior portioa. 

yi. Bellies and hams. ' - ^ 

33. Cured bacon forms are form A— slab and form B— sliced. The classes are class 1— chilled and class 

2— frozen. "^---^ 

34. It is separated 2 )i to 2 % inches anterior to the exposed knob end of the aitchbone. 

A. ' 

35.. By determining the skin*s proportion of the lengthwise measurement from the approximate center 
at the edge of the ham butt to the extreme outer tip of the shank end. 

36. Chilled. 

37. Fresh chilled pork must be thoroughly ^chiljed to an internal temperature range of 28° F. to 
40^ F. at the center of the thickest pieces promptly after slaughter and maintained within 
these temperatures until^delivery. 

38. Pork loin. 

39^ After boning aod until frozen, boneless pork cannot exceed 42^ F. 

40. To be acceptable as frozen boneless pork, the lean of pork loins must possess a bright uniform . 
color, ranging from light pink or greyish pink to bright red, and the flesh must not be dark. 
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41 Rank meat, tcoderioin. blade meat. bo«e. cartUage. blood clots, bruises, semlpttached fat or 
Ug ends, and surface fat in excess of one-fourth inch m thickness. 

42 Lift the entire slice with a fork inserted at the approximate center of one of the halves after it has 
been cooked. The two halves must remain intact as one piece. 

43. A binding agent b used to hold the interior surface lean together. It is best applied prior to processing 
the loin into boneless roasts and slices. N>n • 

44. CondiUon and Identity. "» "Sv,^^^ 

45. Surface bruises Involving the skin are aUowable. but those affecting theJeapJ fat Ussue are not 
acceptable. 

46. Molds in pork are undesirable because they impart undesirable flavors. 

47. The necesdty for curing pork has been reduced because pork can now be itisfactorily preserved 
by chilling and freezing. > ' 

48. A plain pickle Is a simple solution of salt water. A cQmpounjT pickje contains salt, water, and 
one or more curing agents. 

49. A salometer, 

50. The meat is placed l^ata where it is completely submerged in pickle. 

51. Ten to 12 percent If the product is returned to the uncured weight after it is smoked. 

52 The more correct tern, for country curing is^dry-salt curing. The pork product probably being 
cured by this method is salt pork from large sow bellies. 

53 Modified box cure l» a variation of dry box cure. The principle difference is that the riatural 
liquor b tested as the basis for providing uniform solutions, which are prepared and^ placed 
in e^h boT The employee In overhauling the meat will change the position of the mdlvldual 
Ls o^ m"t m the boxes. For example, the cuts on top may be moved to the bottom, those 
in the middle to the top, and those on ih* bottom to thS middle of the boxes. 

54. Because frozen cuts lose meat juices and dehydrate too much. 

35. No, because trichinae is only killed at 137° F. or higher. Racon is onlylooked and smoked to 120° F. 
56. The kind of wood used in the smoking process. 

)^7. He is technlcaUy correct In his answer to your questlonr Smoke forced with circulation equlpmeni 
Is referred to as "air conditioned.'' • ^ 

\ 
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58. '*Drys'- relates to common defects found in smoked meats. This condition results from excessive 
heat during the smoking process, which causes excessive shrinicage. 

59. Lack of nitrite during the curing process. ^ 
60e Flaiik pocket, featherbone line, and brisket end. 

61. Dqn;esiic, dry, and summer. ^ 

62. After. - 

63. Those that contain blood and liver. 

64. To kill trichinae. ... 

65. Bec-f is added for binding, and pork is added for flavor, juiciness, and tenderness. 

66. C^^and ice water combination solubilizes proteins to help protect fat globules from rupturlM 

) during smoking and cooking. Salt also acts as a curing agent and a preservative to inhibit ^actefial 
^ giowjh, and it accentuates natural flavors. *r 

67. Pork is more tender than beef and contains a larger amount of fat. 

68; To extract any excessive air that resulted fronwthe chopping in the silent chopper. 

6^ If the heat in the sn^pkehouse is applied to quickly, for too long, or is too high, the collages converts 
to gelatin and draihs-away from the fat oifhicles. This cames the fat to separate from the meat and 
settle into fat caps. ^ ' ^ 



70. To stop the cooking and to stop the growth of bacteria as quickly asipossible in order to obtain 
maximum storage life. ' 




i3A 



71. Equipment Jaboratory testing, raw materialfworkmanship, and the finished^^ 

72. Total percenuge is 40 percent fat, which is within required limits, making all lots produced acceptable. 

73. Two sausages that have touched each other, leaving an area where smoke has not penetrated. 



CHAPTER 4 



1. Salmonella. ^ 

2. - To assure that all poultry products are derived from healthy birds (wholesomeness) and to determine 

contractual compliance. - ^ £^ ^ 

3. The state of refrigeration. 
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4. With style 5 <hicken, the legs would include the drumstick and thigh intact, and the pieces would 
not necessarilybe packaged in the proportion in which they appear on the carcass, as with style 4. 

5. The cartUage on the Up of the breastbone would be firm and rigid; the carcass would be blocky; 
' the meat would be darker in color and tougher in texture; and the fat deposits would be patchy. 

6. The body, skin, keel, and legj. 

7. Female. 

8. Maturity of class IV (stags) is intennediate between class II (roasters) and class VI (cocks). 

9. All birds must be **US Inspected for Wholesomeness," whereas all, some, or none of the 
producu afe "US Graded/* ^ » 

10. Confirmation refers to the general outline or shape of the bird and is based primarily on the 
skeletal structure. 

11. ' Younger birds do not display fat covering to the^degree that older birds do. 

12. Imperfectly developed feathers of two tyi^es: hair and down. 

13. Their location. 

14. Skin pigment characteristics and bruises. \ ' . 

15. B quality. 

16; Condition, identity, count, net weight; and temperature. 

17 Several thermometers are used; some are placed throughout the load, and others arc placed in the 
poultry products. An average of the readings of aU of the thermometers is considered to be the 
temperature of the shipment. 

18. Each individual wirewound wooden box must be weighed to establish the tare. 

19. The giblets. 

20. The cost of the product is increased because the excess water (ice) adds to the net weight of the 
products. 

21. They should be kept in the\chilled state. They should not be refrozen. 

22 The products under surveillance inspection are Government-owned. Maintaining them in good 
condition, rather than rejecting those which are unwanted, is the major objective of surveiUance 
inspections. 
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23. Five percent. 

24. Boxes on^c top 0/ sides of the stack. 

25. Ihey arc the sarpe. 

26. MOi> u -^r. r,:t '.s allowed in grading factors for turkeys because of their larger size. 

27 The -^riip-^ ■ ^ i^xo.tis. wiui the unwrapped neck, may be placed under the skin in front of the 
breast in the region of the cro|). 
" * . ■ ** • . ' 

28. Type II birds may be frozen for les^ than, and type III birds for more than, 60 days. 

29. Five styles of chickens, four styles of turkeys, and three styles of ducks. Difference in the number 
of styles is caused by the relatively fewer turkeys and ducks purcl^ascd. 

30. To supply the commissary for resale.^ 
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l.MATCH ANSWER 2. U S E NUMBER 
SHEET TO THIS PENCIL. 
EXERCISE NUM. 
BER. 

90850 03 22 \ 

VOLUME REVIEW EXERCISE / 

Carefully-read the following: 
DO'S: ' v. 

L Check the "course," "volume/' and **form" numbers from the answer sheet 
address tab against the "VRE answer sheet identification number". iji the 
righthand column of the shipping list. If numbers do not match, take action 
to return the answer sheel and the shipping list to ECI immediately with a 
note of explanation. 

2. Not^ that numerical sequence on answer sheet alternates across from column 
to column. , 

3. Us6 only medium sharp #1 black lead pencil for marking answer sheet. 

4. Circle the correct answer in this test booklet. After you are sure of your 
answers, transfer them to the answer sheet, tf you have to change an answer 
on the answer sheet, be sure that the erasure i$ complele. Use a clean eraser. 
But try to avoid any erasure on the answer sheet if at all possible. 

5. Take action to return entire answer sheet to ECI. 

6. Keep .Volume Review Exercise booklet for review and reference. 

7. If mandatorily enrolled student, .process qi^stions or comments through your 
unit trainer or OJT supervisor. 

If voluntarily enrolled student, send questions or comments to ECl on ECI 
Form 17. . 

DON'T S: 

1. Don't use answer sheets other than one furnished specifically for each review 
exercise. 

2. Don't mark on the answer sheet except to fill in marking bfocks. Double 
marks or excessive markings which overflow marking blocks will register as 
errors. 

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet. 

4% Don*t use ink or any marking other than with a #1 black lead pencil. 

NOTE: TEXT PAGE REFERENCES ARE USED ON THE , VOLUME 
REVIEW EXERCISE. In parenthesis after each item number on the VRE 
is the Text Page Number "where the answer to that item can be located. 
Whbn answering the items on the VRE, refer to the Text Pages indicated 
by these Numbers. The VRE results will be sent to you on a postcard 
which will list the actual VRE items you missed. Go to the VRE booklet 
and locate the Text Page Numbers for the items missed. Go to the text and 
carefully review the areas covered by these references. Review the entire 
VRE again before you take the closed-book Course Examination. 
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, Multiple Choice 



1. '(001) Whai are the smaqest units of an animal's body? • •» ^ ^ 

b. Veins. - , d. Tissues.- , 

'2. (001) Which of the foUowing^tructures is composed of epitheUaltissu^^^ ^. • 

a! Skin. ■ c. Kidneys. ' ■ , ; J; 

b. Muscle. • d- Arteries, . " 

3. (002) Epithelial UssuesAvhich open to the outside of the body are caUed 

a. sympathetic membranes. c. serous membranes. " , 

b. connccUve tissuei d. mucous membranes. ■ • 

4. (002) What are t»- three major coftipoiients of the complete skeletal system? 

« a. Axial skeleton.^cranial bones, and joints. 

b. Cranial bones, vertebral column, and pelvic limb. ' . ■ - 

c. Appendicular skeleton, irregular bones, and joints. . 
. d. Joints, aJUal skeleton, and appendicular skeleton. 

5. (002) The sternum of young animals is- 

^ a. solid bone. c. yellow elastic tissue. ; 

b. white fatty tissue. • > d: separated by cartilage. 

6. (004) If you examine a muscle microscopically and find that it is striated, how «iould you classify it? 

" a. Back muscle. c. Voluntary muscle. , 

b. tnexor muscle. , . d. Involuntary muscle. . . 

7. (006) Into what two systems is the nervous system divjdCd? . . " 

a. Peripheral and thoracic. c. Central and cranial 

b. Central and peripheral. . d. Thoracic and sacral. 

8. (007) Where are the three major salivary glands located in the bovine? 

a. Near the liver. «=• m the esophagus. 

b. In the stomach. d. In the head region. 

9. (007) How m^y compartments does the stomach of the bovine contain? 

a. 2. ^■ 

b. 3. 5- 
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10. (008) The fibrous tissue that surrounds the heart is called the ^ 

a. myocardium. ,c. endocardium. ' 

b. epicardium. d. pericardium. 

1 1 . rOOS; V/hy w jt important that you thoroughly examine the lymph glands of animals being proeessedTor 
* i 'TlCn food'' 

V : r:veal the presence of disease. 
L\ T: n^ist he graded for food quality. 

c. They are important organs of the blood vascular system. 

d. They filter the white blood cells in the lymph vessels, 

12. (008) Which of the following groups consist only of parts of the urinary tract? 

^ ,. , * 

a. Bladder, icidneys, testes, and ovaries. . , 

b. Kidneys, ureters, bladder, and urethra. ^ 
Urethra, ureters, kidneys, and fallopian tubes. 

d. Fallopian tubes, prostate, kidneys, and urethra. 

13. ^ (009) The term "evisceration" refers to the 

a. skinning of the animal. c. removal of all internal organs. 

b. removal of the intestines. d. removal of the heart and lungs. 

14. (009-010) Covering the surface of a side of beef with heavy muslin which has been wrung out in plain 
hot potabFe water or hot salt brine is called * - . 

a. chilling. • c. riblTing. * 

b. shrouding. - d. wrapping. 

1 5. (010-01 1) How would you classify beef produced from a female bovine which has not attained full 
sexual maturity? ' * -'^ 

a. Cow. ' ' c, Veal. 

b. Calf. * d. Heifer. 

16. (012) A female carcass may be identified by the 

a. bean-shaped gracilis muscle. c. pizzle eye, 

b. pizzle eye cap. d. cod fat. 

17. (012) When separating the forequarter and hindquarter of a beef carcass, the cut is made ; * 

a. between the 1 1th and 12th ribs. c, between the 12th and 13th ribs, 

b. between the 13th and 14 th ribs. d. between the l2thand 13th lumbar vertebrae. 
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18. (013) If the rib, primal, and the square cut chuck are kept in one piece, the cut is referred to as the 0^ a? €f 

a. back. c. fuUrib. 

b. full chuck. . d. crosscut chuck. 

19. (013) The ventral portion oifthe sixth through twelfth ribs is usually referred to as the 

a. brisket. c. spareribs. 

b. roreshank. shortplate. 

20. (014) That portion of the hindquaxter remaining after the fyll loin has been removed is called the 

a. heel of round. c. loin end. 

b. round, primal. d. sirloin. 

■"21 . (016) Whieh of the following two factors coUecflvely establish the quality grade of meat? 

' a. Conformation ar>d quaUty factors. c. Conformation and cutabUity. 

b. Cutability and quality factors. d. CutabUity and cost. 

22. (016) In evaluating \mrious cuts of a beef carcass to establish overall conformation, what are the two 
primrtonsideration factors? 

a. Quality and proportional weigfits. 

b. Cutability and proportional weights. 

c. Cutability and relative value of the various cuts. 

d. Proportional weights and relative value of the vailous cuts. 

21. (017) What color is the most desirable for a cut of fresh beef? . 

a. Da* red. c. Ught pink. ^ ' 

b. Cherry red. d. Cherry pink. 

24. (020) Which of the following characteristics would you expect to find when inspecting a high grade stag 
carcass? • , • . 

a. Thin rounds. 

b. Light red colored lean. 

c. Thick and heavily fleshed chucks. 

d. Small amounts of exterior fat covering. 

25. (020) When ribbing a side of beef, where is the saw cut made? 

a. Down the back. c. Across the 1 2th and 1 3th ribs. ^ ^ . 

b. Between tfie 5th and 6th ribs. d. Between the 12th and 1 3th ribs, ^ 
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26. (022) To adjust the chilled carcass weight to hoi carcass weight, what numerical calculations must be 
made? 

a. Multiply the chiDcd carcass weight by 102 percent. 

K Multiply uie hoi carcass weight by 102 percent. 

c Subtract ihe iwo weights and multiply the difference by 102. 

d. / '0 pefenl of the hot carcass weight to the chilled carcass weight. 

tC r V\ vicUr.r. Mes the standard percentage figure used for kidney, pelvic, and heart fat in calculanng 
the graJf for a trimmed forequarter? 

a. The sex of the animal. c. The weight of the carcass. 

b The grade of the carcass. d. The amount of external fat on the carcass. 

28. (025 J Which one of the'lhuman senses is most often used in detennining whether or not a beef carcass 
has a sour round? 

a. Smell, c. Sight. 

b. Taste. d. Touch. 

29. (025) If you were to find evidence of off-condition or a latent defect on carcass beef after Government 
^ acceptance, what would your course of action be? 

• a. Recommend thai the beef be issued immediately. , 

b. Recommend that the product be rejected. 

c. Recommend that purchases from that vendor be discontinued. 

d. Recommend that the beef be trimmed of aU the unwholesome areas and then issued. 

30. (027) In the production of Type III A, grill steaics (formed), the slicing process occurs 

a, after the cut has been tempered and molded. 

b. before the initial freezing of the cut- ^, - 

c, after the cut has been frozen but before it has been tempered. 

d. after the cut has been tempered but before it is molded Into shape. 

31. (027) Which one of the following cuts is used in the production of swiss steak? 

a. Clod. , \ ; c. Sirloin butt. 

b. Knuckle, d. Chuck roU (neck end) 

32. (028) The main difference between minute steaks and swiss steaks is that 

a. Swiss steaks are smaller than minute steaks. 

b. different cuts of meal are used In the production of each. 

c. Tninute steaks have been mechanically tenderized, whereas swiss steaks have not. 
Swiss steaks have been mechanically tenderized, whereas minute steaks have not. 

i 
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(029) Which one of the following cuts of meat may not be used in the production of diced beef? 



a. Shanlc meat.' c. Primal round. 

b. Primal rib. d. Squafe<ut chuck. 

34. (029) V;"hat labeling and marking of individually wrapped or packaged fab beef cuts \% requirsd? 

a. llie pertinent specification number is affixed to the wrapper, 

b Applicable contract number must be affbced to the wrapper. 

c. None. Labeling is placed on the container. 

d. The grade of the cut must be identlfled. 

35. (03 1) Meat that has been comminuted and then processed is called 

a. sausage. c. ground meat. 

b. diced meat. fabricated meat. 

36. (03 1) In **cold skinning" of veal and calf carcasses, the skin or hide is not removed until after the carcass 
is chilled because the 

a. meat is easily contaminated and would spoil. 

b. hide allows for inspection and required trimming. 

c. buyer judges the carcass on the condition of the hide. ' ^ 

d. hide helps retain the bloom by controlling loss of moisture. 

37. (034) A young ovine under 14 months of age is referred to as a 

a. lamb, c. yearling lamb. ^ 

b. mutton. yearling mutton. 

38. (034) A yearling mutton is an ovine that 

a. is between 3 and 8 months old and has subsisted partially or entirely on foods other than milk. 

b. is over 2 years of age and has cut its second pair of permanent incisor teeth. 

c. has cut its first pair of incisor teeth and is between 12 and 24 months old. 

d. has not cut its first pair of permanent incisor teeth. 

39. (036) The meat from an ovine carcass with spooljoints on the front shanks, wide ribs (not evenly traced 
with red), patchy fat, and dark red, coarse-textured lean meat is 

a lamb. c. positively yearling mutton, 

b, mutton. d. either lamb or yearling mutton. 

40. (039) Who is normally responsible for all in-processing inspection of frozen boneless lamb purchased by 
the Government? 

a. The USAF Veterinary Service. c. The USDA. 

b. The contractor. <!• DPSC, 
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41. (039) What step used in processing pork carcasses is not used in the processing of beef carcasses? 

a. The carcass i:> ciiiUed immediately after processing. 

b. The animal is stunned before slaughter, 
c The carcass is scalded and straped. 

d; The carcass is washed. . ' 

42. (03^ -04^) Tne Isyer of fat which covers the loin of a pork carcass is called 

a. jowl. c. caul fat. 

b. backfat. • d. clear plate. 

43. (041) The two pork cuts that lead in total pounds procured are the 

a. belly and shoulder, c. belly and ham. 

b. ham and shoulder. d. loin and belly. 

44. (043) Bacon is procured in two forms and two Cid5:>cs. The class designates the'state of refrigeration. The 
form designates 

a. if it is sliced or uncut. c. the style of packaging. 

b, the type of curing. d. whether is has skin on or is skinless. 

45. (044) What is the maximum percentage of the entire back (skinside) surface that 6ie skin collar is 
allowed to cover on a partially skinned, shank -on ham? 

a, 35 percent. c. 45 percent. 

b, 40 percent. ^ . d. 50 percent. 

46. (044) Fresh pork must be chilled immediately after slaughter to an internal temperature of 

a. no higher than 0° F. c. 38° F. or lower. ^ 

b. 40° F. or lower. d. 32° F, or lower. ^ . . 

47. (045) Boned fresh pork cannot exceed a temperature of 42° F.^ 

a, untD delivery. c, anytime until placed in the freezer. 

b. until the product is packaged, d. except under the direction of the inspector. * 

48. (045) In the production of pork loins, what is the external fat thickness allowed on any cut? 

a, 1/8 inch. * c. 1/4 inch. ' 

b. 1/2 inch. d, 3/4 inch. . 

49. (046) Vital wheat gluten is necessary when processing pork loins into boneless roasts and slices to . , 

a, add needed vitamins lost during processing. 

b, hold the interior surface of the lean together. 

c, preserve the color of the meat. 

d, improve flavor as a spice. ^ 
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so. (046) Sc|j8ct an acceptable condition If found when inspecting pork, 

a. Hall roots. * c. Surface slcin bruises. 

b, Untrimmc'l seeds. Foreign or sexual odors. 

51 (047) A pickling solution which contains salt,)vater, sugar, and sodium nitrate is coninionly reterred to 

^\ 

•i. p^airTpibide. c. cover pickle. 

b. soapy pickle. d. compound pickle. 

52. (047) In the curing of pork, a salpmeter is used to determine the 

a. salt content of the solution. c. length of time the meat must be cured. 

b, degree of cure the meat has obtained. d. specific gravity of the curing solution. 

53. (048) What commercially cured pork products exclusively use the dry-salt cure method? 

a. Hams. * c. Salt pork. 

b. Loins. Shoulders. 

54. (048) An employee in a meat processing establishment asks you if you would like to watch him overhaul 
so(ne pork in the curing cellar. His procedure Is to 

a. sort and wash salt pork In preparation for box curing. 

b. sort the various cuts into separate categories in preparation for curing. 

c. rearrange pork undergoing box cure to insure an adequate and uniform cure. 

d. check the pickling solution for proper strength, and replace it if necessary. 

55. (049). A temperature above 137^ F, during the smoking process is 

; 

a. damaging to hams. 

b. a cause of excessive shrmkage. ' ^ 

c. sufficient to render trlchinea harmless. 

d. used for smoking hams that were frozen after curing. 

■ 1 * 

56. (050) The principal classifications of sausages are dome-itic, dry, and summer, based on the 

a, ongin of the product. c. moisture content of the product. 

b. way the product is processed. d. types of meat and spices added to the product, 

57. (050) Which one of the following sausages would have the shortest storage life? 

a. Salami. Liverwurst. 

b. Bologna. Frankfurters. 

58. ' (05 1) What qualities docs pork add to sausage? 

a. StabUizes the fat globules. c. Allows for a more complete grinding. 

b. Ravor, juiciness, and tenderness. d. Reduces the overall cost of the product. 
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59. (05 1) To prevent the enlrapmehl of air pockets within the sausage product, the sausage mixture is run 
through a 

a. lpneumatic casing machine. c. vacuumizei. 

b, silent cutter. d. siuffcr. 

60 (^:-052 ) Sausage processing includes grin^ng, procc^ng in a silent cutter, vacuumizing, stuffmg, and 
SIT. .,.:ng L- - c^d.^.-^s. What can cause "fat caps*' during the smoking and cooking process? 

a. Insufficient vacuumizing of the product / 

b. Too much fat added during the grinding proceis. 
■c- Improper stuffing of the product Into the casing. 

d, Heat Is applied too quickJy, excessively, or too long. 

61. (054) Salmonella is especially prevalent in 

a. beef. bmb, 

b. pork, poultry, 

62. (055-056) When inspecting dressed and eviscerated^joultry to determine the class, which of the following 
groups of characteristics would be expected with an older bird? 

* a. Hard, ngid breastbone; light colored meat; and patchy fat. > 

b. Soft, flexible breastbone; dark colored meat; and blocky body, 

c. Soft textured jneat that is light colored; and rangy body. 

d. Dark colored meat; rigid breastbone, and blocky body. 

63. (056) During the inspection of a dressed chicken, you note that the bones are short and rather fine and 
ihe body is rounded from side to side. The bird is probably a 

a. male. c. female. ^ 

b. Slag* roaster. ' 

64. (056) Conformation of poultry refers to the ^ 

a. general shape of the bird. c. fat covering displayed on the bird. 

b. distribution of flesh on the bird, d. degree of finish displayed on the bird. 

65. (059) To determine the temperature of a shipment of poultry at destmatic^n, you should 

a. insert a thermometer in the middle bird in the middle box and use it as the delivery temperature, 

b. place several thermometers throughout^ the delivery vehicle and poultry product and use the average 
reading of aH of t)iem as the delivery temperature. 

c. place several thermometers in the middle of the delivery vehicle and take the average reading as the 
delivery temperature. 

d. place a thermometer near the front of the delivery vehicle and use thi> one reading as the delivery 
temperature. * 
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C059) When determining the net weight, during a destination Inspection, what consideration must btf' 
given the usual pacldng of poultry? 

a. The net weight should be recorded on the box with crayon or pencU. 

b The gross weight should be recorded on the box with crayon or pencil. 

c Each individual wirebound wooden box must be weighed to establish the gross. 

d Each individual wirebound wooden box must be weighed to establish the tare. 



67. (059) What is the result of pacldng and freezing poultry in large qu^tlties of water? 

a. Inaeasedeost. c. Decreased cpnformation. 

b. Decreased Qeshing. Increased discoloration. 

68. (061) In addition to wrapping and packing them in the same manner as chicken giblets, how may turkey 
giblets be placed to make the bird more appealing to the buyer? 

a. In the region of the crop. c. Separately with the bird. 

b. Separately from the bird. d. In the bod)f,cavity. 

69. (061) How many styles of chickens, turkeys, and ducks are purchased by the Armed Forces? 

a. Three styles of chicken, f^r of turkeys, and five of ducks. 

b. Four styles of chickens, three of turkeys, and five of ducks. 

c. Four styles of chickens, fWe of turkeys, and three of ducks. 

d. Five styles of chickens, four of turkeys, and three of ducks. 

70. (06 1) Most of the dressed ducks procured by the US Armed Forces are for 

a, commissary wsale. c. troopjsue. 

b. officer clubs. ' d. BX use. 
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THE BROi^ SCOPE of the material in this volume shows the diversification of 
l^owledge and skill required of people in the Veterinary Career Field. Few specialists 
get the opportunity to be assigned 10 samany different, interesting areas. On the other 
hand, you realize that corresponding responsibilities accompany these opportunities. 
Your ability tq assume the responsibilities and to perform efficiently can be greatly ex- 
psmdpd by the information presented here. 

In the first chapter of this volume you will study animal service pertaining to pri- 
vately owned animals. You will learn procedures related to quarantine and clinic 
operation. Diseast^ related to small animate are also discussed. Tlie second chapter ex- 
plains the criteria for selecting military working dogs and the principles for maintain- 
ing their good health. The succeeding chapters are devoted to ways to assure that the 
fruits, vegetables, waterfoods, and dairy products of Air Force personnel are 
wholesome and that they are safely preserved and packaged. 
" If you have questions on the accuracy or currency of the subject matter of this text, 
or recommendations for its improvement, send them to the Sdiool of Health Care 
Sdenccs/MST, Sheppard AFB TX 76311. 

If you have questions on course enrollment qr administration, or on any of ECI's 
instructional aids (Yopr Key to Career Development, Study RdFerence Guides, 
Chapter Review Exercises, Volume Review Exercise, and Course Examination), con- 
sult your education officer, training officer, or NCO, as appropriate. If he can't answer 
your questions, send than to ECI, Gunter AFS, Alabama 36118, preferably on ECI 
Form 17, Student Request for Assistance. 

This volume is valued at 24 hours (8 points). 

Material in this^ volume is technically accurate, adequate, and current as of August 
1974. 
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diseases, we must know the clinical symptoms as 
well as the modes of transmission. This section 
directs its attention to diseases within the following 
groups: (1) zoonotic, (2) communicable, but not 
zoonotic, (3) noncommunicable, and (4) parasitic. 
First though, let's discuss the epidemiology of 
diseases. 

2-2. Epidemiology. The term "epidemiology'' is 
derived from the word **epidemic,!' which 
originates from a Greek word **epidemps,'* 
meaning "among the people." Epidemiology is the 
study of all the factors that influence the occurrence 
, of diseases in a community. Today, the term, 

S" jidemiology" may also be used to define the 
dy of all the factors that contribute to the cause 
of disease, and to the establishmeht and spread of 
both human and animal disease. Now we will 
discuss in general, how diseases occur, how they 
spread, and how to control them. 
* ^ 2-3. Disease occurrence. The causes of disease 
may be classified into primary and secondary 
factors. Primary factors arejthe specific agents that 
\ cause disease, while secondary factors are 

'/ conditions or characteristics that influence the 

development of disease. 

2-4* First we will discuss the primary factors 
which can be either nonliving (physical and 
chemical) or living (bacteria, viruses, fungi,(iuid 
parasites). The physical nonliving 4sents include 
injuries, such as scalding, freezing, and ionizing 
radiation. The chemical agents include poisons, 
photosensitizing agents, and nutritional imbalance. 
Some living agents can reproduce arid multiply 
within a host. Others, such as the larvae of the 
hookworm, must develop in the soil before a man 
or a dog can become infected. One important 
characteristic of the living organisms which 
influence disease, is thetr virulence or disease- 
producing power. 

2-5. The number of organisms that attack a host 
may determine whether the host will develop the' 
disease. If an insufficient numjber of infectious 
agents attack, the host may be able to combat the 
invading organisms through immunity, its own 
resistance. Common jjortals of entry for an 
organism into the host arc the eyes, skin, respirator}* 



2. Aninial Diseases ^ 

2- 1 . An animal's condition has much to do >vith 
its ability to resist infection and disease. In 
addition, we immunize animals for contagious 
diseases and treat animals with diseased conditions 
that are not communicable. In order to identify, 
, treat, and control diseases, we must understand the 
factors that influence their occurrence: the agents 
that cause disease, their portals of entry into the 
host, and how they are spread. In controlling 



tract, digestive tract, and reproductive tract. 
Parasites, such as mites or the larvae of hookworms, 
create their own portals of entry through the skin. 

2-6. Two different species of organisms working 
together often produce disease. A bacterial disease 
may not be serious by itself, but in conjunction with 
a virus it may be severe. An example is brucella 
bronchiseptica infection concurrent with distemper 
in dogs. When merely the bacteria are involved, 
only a mild tracheitis or bronchopneumonia 
occurs, but when the organism is found in 
conjunction with canine distemper, a fatal disease 
may result. I 
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2-7. Sometimes i disease may develop as a result 
of one pathogen after another ptthofen has been 
destroyed. For instance, fungi frequently invade 
tissues after bacteria are removed by antibiotics. 
Also, antibiotic-resistant strains of organisms may 
develop after antibiotics have been used. For 
example, ticks can develop resistance to dips used 
in treatment or prevention, and mutations can 
occur among some of the virus diseases. Cases of 
mutations are known in foot-and-mouth disease 
and in infectious hepatitis. ^ 

2-8. Now that we have discussed the primary 
factors/ let's find out about the secondary factors. 
Some of the secondary factors in the development 
of disease which we will discuss are sex, age, 
nutritional status, bousing, climate, and trauma. 

2-9. Some diseases develop more frequentiy in 
one sex than in the other. Leptospirosis is a disease 
usually transmitted through urine and is much more 
prevalent in the male dog than in the female. Sex is 
a factor because the male dog urinates in many 
areas and smells and licks the apas of urination of 
other dogs. I 

2- FO. Young animals are generally more 
susceptible to infection than are older animals. 
Older animals have usually had more exposure to 
infectious agents and have developed some 
immunity. 

2-11. Animals in a good state, of nutritional 
health are more resistant to disease than are animals 
«which are suffering from .malnutrition. 
Endoparasites, parasites that live inside .the bodies 
of their hosts, usually affect undpfed animals more 
frequently and more severely than they affect well- 
nourished animals. i 

2-12. Animab subjected tojcold, damp, poorly 
ventilated, dirty housing bcceme very susceptible to 
disease. Climate is a fa^jor in the growth and 
development of disease organisms, vectors, and 
intermediate hosts. The ahthrax organism will 
develop spores at temperatur a below 70°F. In dry 
weather, the snails which are intermediate hosts for 
liver flukes become dormant, and the parasites 
cease to' develop until rains resume. Disease 
organisms that are dependent on innccjt vectors are 
limited to the same geographic area as are the 
vccton. 

2-13. Spread of disease. The transmission of 
disease involves the transfer of the causative agent 
to a new host and the establishment of the disease in 
this host. We will discuss some factors which can 
influence the transfer of a living disease organism, 
as well as some means by which transfin' can occur. 

2-14. Diseases can be transmitted by direct 
contact with an infected animal or by a variety of 
vectors; the vehicles by which an infectious agent 
(germ) is transferred from an infected animal or 
person to a susceptible host. Vectors include 
arthropods and intermediate hosts. Water, wind, 



and fonutes can also serve as a means which 
diseases can be appad, 

2- IS. When tii^ suj^^ population is large, 
there is a great.^ic^ibiiity for transfer of organisms 
from one anin^l to another. Disease organisms that 
multiply rapidly and have a short incubation period 
can spread through $usceptible populations very 
quickly. In a large susceptible population an 
epidemic may be established in a very short period. 

2-16. Preventing or controlling the spread of 
diseases is easier than treating diseases that' have 
become widespread. Controlling a disease involves 
identifying it, carrying out measures to prevent it or 
to reduce its spread, and>, finally,^ treating 
individuals affected by it Disease control agencies, 
individuals, groups of Individuals, and State and 
Federal Government personnel can participate in 
disease control activities. Diseases, such as foot- 
and-mouth disease, rabies, and tuberculosis, are 
usually controlled under direction of Federal and 
State agencies, principally because of the impact 
tticy could have on the economy aitd on the health 
of the human population. 

2- 1 7. The three basic procedures for controlling 
disease are: (1) to prevent or reduce contact 
between infected and nonidfected animals and 
between infected aqimals and man, (2) to increase 
the resistance of tj^ host, and (3) to treat the 
infected host. 

2-18. The first control procedure, preventing or 
reducing contact t>etween infected and noninfected 
animals and between infected animals and man, is 
usually accomplishedlTy restricting the importation 
l&f sources of infection. We restrict the use of 
infected animal products and the movement, 
slaughter, and disposition of infected and contact 
animals. We also control carriers, vectors, and 
intermediate hosts, and we disinfect infected 
materials. 

2-19. The second control procedure, increasing 
the resistance of the host, is done by treating 
susceptible animals with prophylactic drugs or 
vaccines. The last of the three basic procedures, 
treating infected animals, reduces the possibility of 
transferring the infection. An example of this third 
procedure is treating all dogs that demonstrate live 
microfilaria of heartwdrm. Treatment should 
greatly reduce the incidence of heartworm infection 
in new definitive hosts, because it will tend to 
eliminate the reservoir of the infectious agent. 

2-20. There are many ways by which man can 
contract zoonotic diseases. Infection can occur by 
contacting the tissues of discard animals during 
slaughtering operations and by eating improperly 
cooked tissues from infected animals. 
Contaminated water and arthropod vectors can also 
spread dfseases of animals to man. Although thero 
are many serious zoonotic diseases, we will confine 
our disctission to three: rabies, leptospirosis, and 
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ringwonn. Each of these diseases can affect large 
numbers of people, and will if proper control 
proc^hires are not used continuously. The best 
knowii, and most dreaded, of these diseases, of 
course,^ is rabies. 

2-21. Rabies, The virus that causes rabies exists 
in the saliva of affected animals This infectious 
salivs is introduced into the human body through 
the infected animal's bite or scratch wounds. The 
virus may be present in the saliva of infepted 
animals for a few days before the onset of 
symptoms. Therefore, animals may u-ansmit the 
disease before they exhibit signs of being infected. 
The dog is the animal that has been chiefly 
responsible for spreading rabies to man because of 
its close association with humans. However, rabies 
is not uncommon in felines, and a rabid cat is 
certainly capable of inflicting severe lacerations 
with its claws and teeth. Wild animals, such as 
skunks, wolves, foxes, and coyotes, can also 
transmit the disease to people. These uncontrolled 
wild animals lose their namral fear of man when 
infected with rabies, and they will often venture 
into thickly populated areas. Infeaed bats can also 
transmit rabies. These animals exist in large 
numbers in colonies and have been captured while 
attacking humans or animals. 

2-22, Rabies is an acute, fatal disease which may 
affect any warm-blooded animal. Once the virus has 
been deposited on or near a nerve of a susceptible 
animal, it moves up the nervous system until it 
reaches the brain, where it attacks and destroys the 
nerve cells. The virus then travels to the salivary 
glands, where the transmission of the disease to 
other animals or man is made possible. The 
incubation period may vary from 15 days to 1 year, 
but it Ss usually less than 3 months. 

2-23. The first symptom of rabies in any animal 
may be a slight change in its behavior. Most animals 
in the prodromal (beginning) stage of the disease 
are nervous and excitable. Dogs in this stage may 
seem overly friendly, ^d they are attracted to 
groups of people. Although prodromal dogs do not 
attack, they resent being handled and will bite those 
who attempt to pet or handle them. The first signs 
of changes in behavior are difficult to distinguish 
from digestive disorden, injuries, foreign objects in 
the mouth, poisonings, or early stages of many 
other infectious diseases. The prodromal phase may 
last for 2 days; then, the disease takes either the 
furious or the dumb (paralytic) form. 

2-24, Most people think of rabies only as in the 
furious form. This second phase of the diseiase 
* represents the so-called "mad dog" condition. An 
animal that has the furious form of rabies becomes a 
vicious, biting terror, completely without fear. It 
will bite and attack anything that moves in its path. 
An animal viaim of this phase of the disease will 
show extreme alertness and excitement, and will 



exhibit widely dilated pupils. Salivation may or may 
not be* evident. In this stage, dogs frequently travel 
great distances. The furious phase rarely lasts 
longer than a day or two and; in some instances, . 
may oaiiur for a very short period or maybe not tu 
all. 

2-25. In the dumb form of rabies, the animal 
shows no excitement whatsoever and is sluggish and 
morose. Saliva usually drools from its mouth 
because its throat muscles are paralyzed. In many 
cases the animal's lower jaw hangs open. Because of 
the open jaw and the salivation, the owner may 
suspect that a bone or other foreign object is lodged 
in the animal's throat. Searching for these objects 
with bare hands is a frequertt reaction with 
concerned owners. Although the animals are not 
vicious and usually are not able to bite, this search 
is a dangerous practice because the saliva is a 
certain source of infection. An animal with dumb 
rabies will usually live for only a day or two before 
becoming completely paralyzed. 

2-26. Although the usual symptoms may be 
sufficient to cause suspicion, the animal should be 
referred to a veterinarian for positive diagnosis. 
This diagnosis involves sending the head of the 
suspected animal to a laboratory. At the laboratory, 
tissue from the; brain is examined microscopically, 
usually by two techniques. The first and oldest 
technique is examination for Negri bodies which 
app^ear in a specific location in the brain in terminal 
stages of the disease and which stain with certain 
dyes. The other technique is to demonstrate 
fluorescent antibodies which, when present, will 
app5ar with a characteristic glow. If. both of the 
teddniqucs yield negative results, rabies usually is 
noPpresent, but these tests do not entirely exclude 
the possibility of rabies infection. 

2-27. As an added precaution, mice are usually 
inoculated with a suspension of brain tissue from 
the suspea animal and are observed for 30 days. If 
rabies virus is present, the mice will die with rabies 
within this period, and Negri bodies and 
fluorescent areas can be found on stains of their 
brain tissue. If at all possible, rabies suspedts should 
be captured and confined and the disease allowed 
to progress until the animal dies. Killing animals 
too soon may reduce the accuracy of laboratory 
diagnosis, because Negri body development is 
direaly related to the length of the animal's clinical 
illness with rabies. 

2-28. When a dog has bitten someone or is 
suspected of having rabies, it should be quarantined 
for 10 days. Because of the rapid progress that 
fabtes makes, signs will probably be observable in 
the animal within a day or two. If symptoms of 
rabies start to show during the quarantine p&iod, 
there is usually sufficient time to start prophylactic 
treatment of the person who was bitten, 

2-29. We prevent rabies by immunizing 
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susceptible hosts, {firimarily dogs an4 cats: Air 
Forcrf RefiullUon 163^. Prevention and Control of 
Communicable Diseases of Animals, dictates the 
types of vaccines that should be used. 

2-30. Leptospirosis, Leptospirosis in dogs is an 
acute, infectious disease which is transmissible to 
man. A spirochete organism of high. motility 
(spontaneous movement) is the cause of the disease. 
This bacteria may exist for many months on dead or 
decaying organic material in riveirs, lakes, ponds, or 
other bo<lies of vwuer. Garbage, cesspbob, and fish 
ponds may become contaminated with urine from 
infected animals and serve as a bearer of the 
disease. Infection usually resulu from entry of the 
organism through the mucous membranes of the 
nose or mouth. Less frequently, the organism enters 
through skin abrasions or through the genitalia 
during breeding activity. Leptospirosis is more 
prevalent in male dogs because they smell and lick 
areas possibly contaminated by urination of other 
dogs more frequently than do fcmal^. 

2-3 1 . The disease may attack suddenly after an 
incubation period of 5 to IS days, with initial body 
temperatures reaching I03T. to I05T. Weakness, 
loss of appetite, vomiting, and mild congestion are 
among the early signs. Because these symptoms are 
not definitive, clinical diagnosis in this stage is 
extremely difficult. Other symptoms that may 
follow the initial infection are a decrease in 
temperature, hemorrhages of the skin and mucous 
membranes, jaundice, and muscular soreness. The 
djsease establishes itself primarily in the liver and 
^dneys, and causes partial or complete loss of 
^^nction of these organs. 

2-32. Although the disease is extremely serious, 
mortality of dogs from leptospirosis seldom exceeds 
10 percent of those infected. Antibiotics given early 
in the course of the disease may effect a cure. 
Owners should be advised that they can reduce 
exposure of their dogs by confining them to their 
own premises and by keeping them leashed when in 
places frequented by other dogs. These precautions 
are particularly important, because even^ose 
animals that recover from this disease may continue 
to shed the organism in their urine for some time, 

2-33. RingMiorm. A common zoonotic disease 
that infects the skin, hair, and nails of dogs and cats 
is ringworm. The disease is not caused by a worm, 
as the name may im^ly, but rather by a fungus. The 
small spores which cause the disease can be easily 
passed from pets to their owncrs^as the owners pet 
and fondle theih. The infection starts in the outer 
layer of the skin. From there, the organism grows in 
a threadlike manner about halfway down the hair 
follicles. At this point it enten the hair and grows 
back to the first layer o^ skin. Additional spores are 
produced in rows around the hair. The lesion then 
spreads in a circular manner from the initial point 
of infection; thus, the name ^'ringworm.'' 



2-34. The appearance of ringworm is variable. 
In some cases, no lesions are apparent; only a few 
broken hairs may be evident. In other cases, the 
lesions may appear as circular, scaly patches with 
broken stubs of hair. In more severe cases, large 
areas of the body may become bald with crusted 
lesions that are filled with pus around the edges.' 

2-35. A definite di^i^osfs of ringworm is 
difficult to make merely from the appearance of the 
lesion. However, the veterinarian can identify the 
disease-causing organism by direct microscopic 
examination of hain or lesion servings, or by a 
laboratory culture of the scraping. Infected hairs of 
one type of ringworm infection will fluoresce when 
exposed to ultraviolet light. Be careful to avoid 
infection when you are collecting and preparing the 
scrapings and hairs for examination under the 
microscope. 

2-36. The veterinarian must direct medication. 
Complete recovery may require several weeks of 
treatment. Antifungal dips and shampoos may be 
used to prevent spread of the infection to other 
parts of the body or to other animals or to man. 
Clip the hair in the infected areas because active 
fungal elements may remain on and in infeaed 
hairs even after recovery ijj apparent. 

2-37. Conmiunicable Diseases That Are Not 
Zoonotic. We will discuss two of the contagious 
diseases which frequently attack dogs— canine 
distemper and infectious canine hepatitis. We will 
also describe the charaaerisiics of feline distemper 
and feline pneumonitis, two of the most dreaded 
diseases of cats. 

2-38. Canine distemper. Canine distemper is a 
virus disease which has been called the "scourge of 
dogdom," because it causes the death of more dogs ' 
than any other disease. It is highly contagious and 
its initial effects on a dog are similar to those of 
influenza on man. If you suspect that a dog has 
distemper, be sure that you isolate it at once. Then, 
thoroughly disinfect its runs, sleeping quarters, and 
feeding utensils with an agent thai is effective 
against viruses. 

2-39. You can often diagnose a typical case of 
disteijpper without great difficulty; however, in the 
inj^l stages you can easily confuse it with 
ffectious canine hepatitis or with leptospirosis. 
he most evident symptoms of distemper are: 
mucous discharge from the nose and eyes. loss of 
appetite, depression, coughing, rise in temperature 
initially and after secondary Infection, and 
convulsions or ''distemper fits.** You are always 
wise to suspect distemper in sick puppies that come 
from dog pounds or kennels, 

2-40. The virus of canine distemper is practically 
always present in dog populations. For 'this reason 
most dogs afe exposed to the disease early in life, 
unless they are raised in a completely isolated 
environment. Unless they are properly immunized. 
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the probability of being infected is extremely high. 
Transmission of the disease can occur bcxauie of 
virus-containing droplets that are carried in the air, 
as well as by contaminated objects. Once an animal 
if exposed, the period of incubation is 
approximately 6 to 9 days. 

2-41. An animal suspected of having canine 
distcaipcr should be scat by a veterinarian as soon 
as possible. Even with immediate attention, there if 
no specific cure for the disease, because it is caused 
by a virus and do« not respond xo antibiotics. 
Therefore, you can contribute most to a satisfaaory 
recovery by assuring that good nursing care is 
provided. Of utmost concern is that the dog 
continues to cat^ which at times may require hand 
feeding. If the dog does not eat, it loses strength 
quickly and becomes more susceptible to secondary 
infections. By being in good condition the dog 
stands a better chance of recovery. 

2-42. Infectious canine hepatitis. Another highly 
contagious virus disease of dogs, infectious canine 
hepatitis, may attack dogs of all ages; most often,' 
however, young animals are affected. It may be 
spread from animal to animal through 
contaminated feeding and drinking utensils, direct 
physical contact, urine, bouseflies, or dirt. The 
early symptoms of infectious canine hepatitis are 
difficult to differentiate from those of distemper. 
Animals arc sometimes infected by the viruses of 
both infectious canine hepatitis and distemper at 
the same time, making diagnosis even more 
difficult As the disease progresses, there may be 
icterus (yellow color) of the sclera and conjunctiva 
of the eye, if the liver and bile ducts are affected. 

2-43. Hepatitis in dogs varies from mild cases of 
only a slight fever to illness that r^lts in death. It 
is estimated that over 80 percent of all dogs have 
been exposed to the disease by the time they are £ 
year old. The first sign of infection, after an incuba- 
tion period of 6 to 9 days, is a rise in temperature to 
about 104° F, Often this initial temperature rise is 
followed approximately a day later by a drop to 
normal for a similar time. A second rise then 
.follows and is sustained until recovery or death. 
The general symptoms include the display of a lack 
of emotion (indifference), a loss of appetite, an in- 
creased thirst, and the inflammation of the 
membranes of the eyes and nose. Vomiting is also a 
^ign but a rather indefinite one unless it can be con- 
sidered in connection with other more conclusive 
symptoms. 

2-44 . A dog that exhibits the signs and symptoms 
of infectious canine hepatitis should be examined 
and treated by »Werinarian as early as possible if 
recovery is to be expected. When the disease exists, 
the veterinarian will be able to detea a condition 
which interferes with clotting of the animal's blood. 
Prolonged bleeding time may make control of 
hemorrhages difficult. When the treatment results 



in a period of recovery, the animal may eat well but 
r^n lost weight slowly. Of the dogs thai recover, 
approximately 25 percent develop transient opacity 
of the cornea of one or both eyes. 

2-45. Feline distemper. Like canine distemper, 
feline distemper is a highly contagious disease. It is 
caused by a virus which attacks principally 
members of the cat family, the raccoon is the only 
species outside the cat family known to be 
susceptible. The disease is known by such other 
names as feline panlcucopenia, cat plague, feline 
infectious enteritis, and cat fever. Sometimes the 
disease appears to be seasonal. However, its 
incidence is more nearly related to the number of 
susceptible animals in the region. In other words, 
any increase in the cat population of a particular 
region may be accompanied by an outbreak of 
feline distemper. You should suspea any cat that 
shows generalized evidence of illness and fever of 
having distempa*. The veterinarian should examine 
the suspected animals as soon as possible. 

2-46. Infected animals can spread the disease 
rapidly because all their secretions and excretions 
contain the virus. The infeaion is spread through 
direct contact or by virus-contaminated materials 
or equipment. The incubation period varies from 4 
to 10 days. Infection by the virus initiates a fever. 
The animal will then lose its appetite, vomit, and 
become depressed and weak. Diarrhea, rapidly 
causing extreme dehydration, may occur 
approximately 2 to 4 days after the initial 
temperature rise. A drastic drop in the white blood 
cell count is evident. The disease will usually run its 
course in approximately a week. Of the cases of 
feline distemper, 60 to 90 percent of the animals 
affected may be lost, with kittens being particularly 
difficult to save. 

2-47. Do not give medication orally during the 
early treatment because vomiting will prevent 
effective action* The course of treatment should 
attempt to correa dehydration, provide nutrients, 
and prevent secondary infection. The veterinarian 
will perform treatment and prescribe medication to 
correa blood conditions of the infected animals. 
Cats that recover from the disease are immune 
thereafter. 

2-48. Feline pneumonitis. Feline pneumonitis is 
one of a group of highly contagious respiratory 
infeaions. Characteristics of the disease include 
sneezing, inflammation of the mucous membrane of 
the nose, the secretion and flowing of tears from the 
eyes, and inflammation of the membranes of the 
eyes. Transmission of the vIk^us of feline 
pneumonitis occurs naturally in droplets in the air. 
Incubation requires from 6 to 1 0 days. Infection of 
a cat may cause an initial temperature rise to 105° 
F. before it subsides to fluctuate between normal 
and 103° F. 

2-49. Pneumonitis is more severe in young 
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kittens. In many adult cases it may be limited to 
ncezing, a sUfht inflammation ci membranes, and 
serous discharfes from the nose or mouth. It may 
4 t 4 run its couw in S to 10 days in milder cases, but 

may insist for 3 to 6 weeks when severe. Because 
the mortality rate for this disease is quite low, an 
infected animates chances for recovery are usually 
good. However, the owner should realize that a 
prolonged illness will result in weight loss and other 
general complications which contribute to a 
weakened condition. Apparently, the vinu can exist 
in a cat for long periods and all signs can reappear 
rapidly in the animal if it is placed under stress. 

2-SO. You can make a presumptive diagnosis on 
the general signs of sneezing, fever, inflanmiation 
of membran», and serous discharges. For a defmite 
diagnosis that will guide positive treatment 
procedures, refer the animal to the veterinarian. 
The best protection against infection of a cat with 
feline pneumonitis b to avoid exposure to sick cats, 
overcrowding, and stress. 

2-5 1 . Noacoflkaiaicable Diseases. There are a 
ntmiber of diseases which frequently affect small 
animals by causing inflammation in certain 
portions of the body. Although these diseases are 
not transmitted from one animal to another, they 
often occur as extensions of, or secondary 
infections with, communicable diseases. This 
condition makes positive determination of the 
cause of theK diseases complicated and difficult. 
We will consider those noncommunicabie diseases 
which cause inflammation of the skin or the 
membranes of the eyes, ears, gums, stomach, and 
intestines. These diseases are dermatitis, 
conjunctivitis, otitis, gingivitis, and gastroenteritis. 

2-32. Dermatitis. Dermatitis is inflammation of 
the skin. Skin conditions that exhibit the 
characteristic signs of this disease vary rather widely 
and may include redness due to congestion of 
capillaries; the presence of excessive fluids as 
indicated by blisters, weeping, and excretions; 
small elevations of the skin that are solid, or are 
niled with pus or lymph; and scale or crust 
formations. Dermatitis may be produced by a 
variety of external irritations. However, it o^en 
occurs without the apparent existence of any 
irritant. In these instances, anything in the animai^s 
' • enVicpnment can be suspected. The unseen irritant 
is often one of an exceptionally large number of 
allergens that can produce dermatitis. Exposure to 
certain light rays can also result in irritations that 
develop ]the disease. In addition, dermatitis may 
develop in some animals because of hereditary 
traits. 

2 53. Evidence of itching, as indicated by 
scratching, calls first attention to infections of the 
skin. When this occurs, refer the animal to the 
veterinarian, who will determine the proper 
treatment. Elimination of the cause when it is 



apparent, will usually result in recove^. Qipping 
the hair in the affected area imy promote 
satisfactory treatment. $eda<ives can be 
administered, and protective coliah and hobbles 
may be applied to prevent the arfimal from self- 
inflicted irritation as a result of scratching and 
licking. 

2-54. CoryunctivUis, The delicate membrane that 
lines the eyelid and covers the front of the eyeball4s 
the conjunctiva. Inflammation of these membrane^ 
is called conjunctivitis. When the conjunctiva is 
affected, various signs will be exhibited according 
to the cause of the inflammatioiu The observable 
symptoms include swelling, redn^, and discharge 
containing watery secretions or pus. The disease 
can occur in one eye only, or in both. 

2-35. G}njunctivitis m^ be caused by bacteria* 
viruses, foreign material, and chemical agents 
(soaps, fungicides, etc.) Treatment must first be 
directed toward removal of the causative agent. In 
order for the veterinarian to identify the cause 
correctly, he should examine the animal as early in 
the development of the disease as possible. 
Frequent cleansing of the affected membranes with 
appropriate solutions, as prescribed by the 
veterinarian, promotes recovery in most cases. 
Generally, animals suffering from conjunctivitis 
will be more comfortable and healing will be more 
rapid if they are placed in a darkened area. 
Sedation and restraint are sometimes required to 
prevent self-injury. 

2-56. Otitis, Of the diseases which affect small 
animals, it is possible that those of the ear occur 
most frequently. Otitis is one of these diseases. The 
most common otitis (otitis externa) is an 
inflammation of the skin within the ear canal. The 
disease is more common in dogs than in other 
domestic animals. The breeds of dogs, with hanging 
cars and longer hair seem more susceptible. 

2-57. An animal with otitis usually exhibits 
restlessness, and may scratch or rub its ears. It may 
also shake its head or may incline it to the affected 
side. The original infection may be aggravated by a 
secondary condition brought on by scratching, 
rubbing, and head shaking> Examination of the ear 
will usually reveal reddened skin and a yellowish 
discharge. 

2-58. Treatment of the ear should be attempted 
only by a v^rinarian, It may be necessary to clean 
the ear if the infection causes an accumulation of 
dried exudate. The cleaning must be done very 
gently to prevent further injury. In general, 
conservative treatment is desirable because 
overtreatment often results in unnecessary probing 
and swabbing. 

2-59. Gingivitis. Most diseases of the mouth can 
cause gingivitis by spreading inflammation to the 
gums. Other causes include the secondary action of 
systemic diseases^ physical injury^ foreign bodieis^ 
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Rgure 10. Life cycle of hookworm. 

and dental caries. However, the most common 
cause is the accumulation of. calculus dqwsits on 
the neck of the teeth. 

2-60. Gingivitis can be recognized by bright red, 
inflamed gingival tissue surrounding the base of 
the teeth. The gums become swollen and ulcerated 
in more advanced cases, and they may bleed easily, 
Because an inflammation may be caused by a more 
serious condition, do not accept thlESC signs as 
conclAsive for diagnosis. Instead, the animal should 
be examined by the veterinarian so that proper 
treatment can be applied. 

2-61 In any case, oral hygiene in the form of 
mouthwashes is a proper treatment. Where the 
infection is secondary, of course, the treatment 
must be directed toward the primary disease. If 
calculus deposits or dental caries are the cause of 
gingivitis, they must be rc/noved bj^ the 
veterinarian. 

2-62. Gastroenteritis, Gastritis and enteritis are 
diseases which involve inflammation of the mucous 
membranes of the stomach and small intestine, 
respectively. These diseases may occur separately, 
but often both the stomach and small intestine arc 
affected simultaneously. When this is the case, the 
disease is properly referred to as gastroenteritis. 
While gastroenteritis is associated with infectious 
diseases such as distemper, hepatitis, and 
leptospirosis, it can also be caused by overeating, 
spoiled food, indigestible food, or irritating drugs 
or chemicals. , 

2-63. Vomiting is the most common sign of 
inflammation cin the stomach, while diarrhea is 
iBually evident with inflammation in the lower 
intestine. Thoc conditions are often accompanied 
by pain as indicalcd-ljy restlessness of the animal 
and its reaction to prcsiure applied to the abdomen. 
Severe infections of gastroenteritis may cause the 
vomiius to contain blood. If bleeding odcurt m the 
upper portion of the small intestine, the feces may 



be dark green' or black; bleeding in the lower 
portion will give a blood. streaked appearance. 
Also, the feces may be watery and exceptionally 
foul smcUihg. 

2-64. Treatment of this disease must be as 
directed by the veterinarian. In' addition to my 
medication that hevitiay prescribe, he will usually 
(flange the animates diet All food and water can be 
withheld for as mudi as a day. The animal's thirst 
can be controllec| by allowing the animauo lick ice 
cubes. When ti^ animal is again allowed to eat, 
only such foods as bbiled milk or broth are first 
included in the diet. This diet is gradually changed? 
using bland foods like oatmeal, soft-boiled eggs, 
and cooked rice and milk puddings until the animal 
^returns to normal. 

2-65. Parasitic Diseases, Many common 
diseases of small animals arc caused by parasites. 
These parasites are of two general types: 
endoparasites and ectoparasites. The endoparasites 
are Ujose which live within the body of the host 
(animal) andjnclude hookworms, roundworms, 
whipworms', heartworms, and tapeworms. 
Ectoparasites live on the outside of the, body of the 
host. Ticks, mites, lice, and fleas are ectoparasites 
which infect small animals. 

2-66. Small animals infected by internal 
parasites do not usually demonstrate well-defined 
signs, except when the disease is in an advanced 
form. However, there are observable conditions 
which indicate the need for more extensive 
examination' of the animal by a v«erinarian. These 
conditions include unthriftiness, dull haircoat, 
changeable appetite, weakness, loss of weight, 
vomiting, diarrhea, and anemia (palf mucous 
membranes). 

2-67. A definite diagnosis of these diseases can 
be made by identifying the parasite or its eggs. In 
some cases, adult parasites may be found in the 
animal's vomitus or may be voided in its feces. 
Usually these adult parasites can be seen with the 
naked eye. However, the most consistent and 
reliable identification of parasitic diseases results 
from examining the feces or blood using^ 
microscope. 

2-68. Hookworms. Mature hookworms, which 
are usually found in the small intestine, may be 
approximately 1/2 inch long. The ^gs, after being 
passed in the feces, undergo a series of changes iri 
the environment and become infective larvae. Dogs 
may be infected in three ways: ingestion of infective 
larvae, penetration of the skin by infective larvae, 
or prenatal infection of puppi^ by migration of the 
larvae through the tissues of the mother. It is 
possible for dog hookworm larvae to jjenetratc the 
skin of humans. The disease in man is known as 
cutaneous larva migrans, or more commonly as 
**ground itchr*' The typical life cycle of the 
hookworm is shown in figure 10. 
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f\pist 1 1. Life qfde of roundworm. 



2^9. Once the parasite is identified, the 
vet^tinarian can prescribe effective tr»tinent with 
drogs. Purtheimore, preventing the development of 
Ukrvae in the soil can aid greatly in the control of 
these parasites. This control can be accompitthed 
by using cheitiicals and maintaining strict sanitation 
in the runs and kennel areas. However, handle these 
chemicals in strict accordance with directions^or 
the safety of personnel and animab. 

2-70. Roundworms. Dogs and cats thji^fe 
infected with roundworms pass eggs in thetrfeces. 
These eggs undergo a series of developmental 
changes in the environment and become infective. 
Unlike the- hookworm, they do not become fr^ 
larvae until the eggs have been ingested. These 
larvae then penetrate the intestine and migrate to 
the liv^er-and other body tissues, and end up in the 
lungs. Upon reaching the lungs, the larvae are 
coughed up and swallowed. The parasite then 
becomes an adult which localizes in the small 
intestine. Figure 1 1 shows the typical life cycle of 
the roundworm. As with hookworms, prenatal 
infection is possible by larvae migrating through the 
mother's tissue to unborn pups. With certain species 
of roundworms, dogs and cats may become infected 
by eating intermediate hosts, such as rodents. 
Roundworm infection of young animals may be 
extensive and therefore particularly serious. Lack 
af growth and potbellied development are 
indications of infection. It is possible for humans to 
become Infected with dog and cat roundworms. 
This infection in man is called visceral larva 
migrans and may be quite serious when the 
migrating larvae localize in the nervous system. 

2-71 , A definite dia^osis of this disease is made 
upon detection of eggs la the animal's feces. Highly 
effective drugs are available to be used in treating 
roundworms when pr«cribed by the veterinarian. 
To prevent spreading the disease, repetition of the 
treatment may be required until no eggs are found 
in the feces. Feces should not be allowed to 




Figure 12. Life cycle of whipworm. 



accumulate, but should be collected regularly and 
destroyed. 

2-72. Whipvjorms, The anterior portion of the 
whipworm is long and slender while the shorter 
posterior portion is thickened. These worms firmly 
attach themselves to the wall of the intestine,- 
usually the cecum where they grow to maturity. The 
adult whipworm may reach a length of nearly 3 
inches. When an animal is heavily infected by whip- 
worms, fr^h blood may be seen in the feces, with 
anemia following. The life cycle of a whipworm can 
be seen in figure 12. 

2>73. In addition to the/medication prescribed 
by the veterinarian, the treatment of whipworms 
should include action to destroy the eggs and to 
prevent development of the larvae. The eggs are 
particularly susceptible tp destruction by the drying 
action of desiccants. The infection of dogs can be 
greatly reduced by maintaining sanitary conditions 
where they are kept and by eliminating moist areas 
where the eggs and larvae may be harbored. 

2-74. fapeyvorms. The tapeworm is the longestof 
the internal parasites that ordinarily infect small 
animals. The length of these worms may exceed 2 
feet atid their appearance, as compared to the other 
worms that we have discussed, is flat rather than 
round. Infection by tapeworms is a greater problem 
with dogs which may occasionally cat akjimals, such 
as rabbits or rodents, that serve as intermediate 
hosts. Dogs that are fed prepared foods arc 
susceptible only to tapeworms whose larval stage 
develops within the flea. The typical life cycles of 
dog tapeworms are shown in figure 13. 
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Figure 13. Life cycle of two upeworms. 



2-75. The signs of infection with tapeworms are 
those of general unthriftiness; however, the 
veterinarian can readily identify the proglottids 
(segments) of the tapeworm in the feces of the 
animal He will be able to prescribe the nec^sary 
medication fbr treatment. Preventing reinfection 
can, be particularly difficult where fleas are the 
intermediate host. Also, the ability of the head of a 
tapeworm to regenerate new segments makes their 
complete elimination more difficult. 

2-76. Heartworms, The first evidence of 
inf^ion of an animal with heartworm disease is 
usually either a chronic cough or rapid tiring. 
Although the worms mature and live in the right 
ventricle of the heart and the adjacent blood vessels, 
the pulmonary artery and the circulatory vessels of 
the lungs usually first reflect damage from the 
infection. Inflammation of the inside of the 
pulmonary artery and the lodging of dead worm^ is 
followed by the formation of fibrous tissue. Th^ 



2 



blockages result in' increased blood pressure in the 
circulatory ves^ls of the lungs. 

. 2-77. There are four stages in the life cycle of the 
^heartworm: egg, microfilaria, larva, and adult* 
Approximately 8 ^months pass from the time the 
eggs develop in the uterus of the female worm until 
the adult worms reach maturity. At this time the 
female worms may become 10 inches long. Figure 
14 shows the typical life cycle of the heartworm. 
2*78. The microfilaria hatch from the eggs in the 
^ uterus of female heartworm and are discharged 
into the bloodstream of the animal. From there, the 
microfilariae must be ingested by certain species of 
mosquitoes (intermediate hosts). The larvae then 
become infective within the insect*s body. The 
larvae gain entry to the animal's body from the 
mouth of the mosquito when it feeds again. The 
larvae develop and grow into immature worms in 
the fatty tissues and muscles beneath the animaFs 
skin. Finally, the cycle is completed when these 
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Figure 14. Ufe cycle of hcmrtwonn. 



worms enter the circulatory system and mature in 
the vicinity of the heart. 

2-79r Because they are only about 300 microns 
long, microfilariae can be seen only with the aid of 
a microscope. If detection is to be assured, even 
when small numbers are present, we must 
concentrate the microfilariae, using the Knott's 
* concentration test. T^e a specimen of blood from 
a vein of the animal and miX the blood with 
formalin. Centrifuge the solution, pour off the 
supernatant fluid, and transfer the sediment to a 
s^ide. A drop of methylene blue, when mixed with 
the sediment, will dye (color) any microfilariae that 
are present aiyl make them easier to see. 

2-80. The microfilariae of the heartworm can be 
identified by examining the prepar^ slide. Drugs 
ari available for successful treatment of both the 
adult heartworm and the microfilariae. Pets can be 
protected from iiifection, to some extent, by 
jceeping them in screened quarten at times when 
mosquitoes feed most actively. A very impor^t 
factor in the control of heartworm disease consists 
of reducing the mosquito population in the area. 
When dogi^must work where h^vy infestations of 
mosquitoes^ prevail, apply a repellent to their 
haircoat. 

7-81 . Ticks. Like all external parasites, licics feed 
upon the blood of small animals. While biting and 
burrowing their heads into the animal's skin to 
engorge upon blood, they c£|use local areas to 
become irritated and inf^ted. The condition of- 
these irritated ar^ becoma further aggravated as 
the animal rubs, scratches, licks, and bites to rid 
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itself of the tickSMn turn, these raw and bleeding 
sores can develop secondary infections. 

2-82. Most of the ticks that infect dogs arc of the 
three-host type. In other words, they may live on the 
blood of three different animab during the stages of 
their development. After the adult ticks mate on the 
first host, the blood-engorged female drops to the 
ground to digest the blood and lay eggi. In about 2 
weeks, the eggs hatch into 6-legged larvae, or "seed 
ticks." Thp^4^ tick may exist a considerable length 
of timeyithout feeding but must obtain a meal of 
blood tr further development is to take place. Once 
the seed tick becomes engorged on the blood of the 
host, it drops again to the ground, where it molts 
and becomes a nymph. The nymph, which is larger 
than the seed tick and has four pairs of legs, can 
survive several months before requiring blood from 
a second" host. Upon becoming a t ta che d to and 
filled witlvthe second host's blood, the nymph falls 
again to/Uie ground. There, it molts, becomes an 
aduk, and returns to some vegetation, where it. 
awaits th^ third and final host. On the final host, 
mating oows and the female drops to the groimd 
to lay eggs/^mpleting the cycle, which is shown in 
figure IS. 

2-83. The first noticeable evidence of infection 
with ticks is the animal's efforts to dislodge them. 
An animal's head shaking and scratching actions 
should be reason enough to make a close 
examination. If there are any ticks on an animal, 
you can find them usually in the area of the ears, 
neck, or flanks. 

2-84. When the ticks are properly removed from 
an infected animal, any irritated sldn areas usually 
heal rapidly without fiirther treaonent. There are 
several satisfactory dips, dusts, and sprays that the 
veterinarian can prescribe for use in removing the 
ticks. Once the ticks are removed, he can determini^ 
if further. treatment is necessary. Of cours/fc, 
treatment q£ the animal without regard for 
infestation of the^ premises would be of limited 
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Figure 16. Sartvptes (female), mange mite 



preparations to rid them from the aniitial and its. 
environment. With thclTlcas eliminated, the 
veterinarian can determine and prescribe treatment 
necessary for relieving tte^rritation and controlling 
any secondary infecttp^ 

2-88. Uce, Either sucking or biting lice may 
infest dogs or cats. The mouth parts of those which 
suck blood resemble probes, while the biting lice 
have definite, movable, chewing mandibles. For 
this reason, bitiog lice arc able to live on products 
of the outer layer of skin in addition to blood. Lice 
multiply rapidly; less than a month is required for a 
complete ^eimion to reproduce. 

2-89. The haircoai of animals that are **lousy'*' is 
dry and rough, and it can become matted if the 
^Infestation is he^vy. When inspecting an animal for 
the precncc of Wee, alw^ part the hair in these 
mancd areas and make a close examination. You 
can sec biting lice moving through the hair, while 
.you will fmd sucking lice with their mouth parts 
imbedded in the skin. If yt)U fmd pale, translucent, 
suboval eggs glued onto the animal's hair, adult lice 
are undoubtedly present too. 
. .2-90. Most lice are transmitted by direct contact 
of the host animals, Therefore the most effective 
control methods are first concerned with 
eliminating the lice on the animal. As witli ticks and 
fleas, the vcttrinarian can sclea a good chemical 
insi^ptk^de and prescribe the best method for 



effea. Often you^must repeat the treatment of both 
the premises and the animal before .the ticks are 
completely eliminated. 

2-85. Fleas. Both dogs and cats are common 
hosts of fleas. Much of the adult life of the fle^ 
spent on the body of one of these animals where? it 

\ can readily feed on its blood. However, the eggs 
V usually hatch into larvae where they arc laid or 
where they fall from the host. The larvae can 
develop by feeding on organic material existing in 
the bedding of the host or in cracks and crcvicra of 
the housing or premises. The mature larvae spin a 
cocoon about themselves and, after about a week, 
the adult flea emerges from the cocoon. 

2-86. In addition to the irritation caused by their 

(T biting, fleas also secrete saliva produfc which have 
ioHc or allergenic efforts on the animaj*s skin. If 
the animal's skin is hypersensitive, intense itching 
results. As the animal scratches the itching (ireas, 
further self -'infliciwl irritation is produced. In this 
way* a viciotis cycle of irritation and itching is 
maintained. 

2-87. M with tick infestation,, discovery and 
idcniific^ti6n must be the first 8tc|» in treating 
infestations caused by fleas. Fleas arc usually found 
in greater nimibcrs around the animaPs head or 
near the base of its tail. Once fleas are located, the 
vetcnnarian can specify the proper topical or oral 
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applying it to the animal. Lice can exist for little 
more than a week after becoming detached from a 
host. Hpwever, premises that were previously 
occupied by lousy animals can continue to be 
.infested by the hatching of ova for nearly a month. 
For ^is reason, disinfect quarters that have been 
-recdfitly occupied by infested animals before they 
are used again. 

2-91. Mange mites. Mange, a contagious skin 
disease of small animals, is caused by mites. 
Primarily you will sec two types of mange mites on 
dogs and cats that are brought into, the clinic for 
treatment: the Sarcoptes mite,' which has a circular 
body with fourbairs of very short legs (fifl. 16), and 
the i>cmoJ^cf«s|mite, which has an elonJated body 
with four painl^^f legs near; the anteriot end (fig. 
17). The Sarcoptes ^mxtjt, which burrows ipto the 



skin, causes a mange characterized by itching, hair ^ i 
loss, thickening ^d wrinkling of the skin, and in ^ 
advanced cases, secondary bacterial infection. 
Demodictes mites cause mange, often called r^e/ 
mange, characterized by reddening and itching of 
the skill, hair loss, and often, a secondary bacterial 
infection. The lesions of both types of mange 
usually appear first around the eyes, lips, ears, or on < 
the paws, before spreading to the neck and body. 

2-92. Diagnosis is usually a simple procedure; 
treatment, however, can be quite difficult at times. 
Diagiiose the disease by deep skin scrapings to 
remove the mites for microscopic examination and 
positive identification. Treatment of Sarcoptic 
mange is rather easy 'Svith the use of insecticidal- 
dips. Demodectic mange, on the other hand, can be 
very difficult to treat, so much so that some dofl^ ^ 
never recover. There are a number of treatmenS, 
both external and internal, available for use. 

2-93. Ear mites. The ear mite, Otodectes, as seen 
in figure 1 8, invades the car canals of dogs and cats 
and causes a condition characterized by irritation in 
thfc ears and a buiwup of a dark brown du-likc . 
substance giving off a foul odor in the e^sfDogs 
suffering from car mites often shake their Heads and ^ 
scratch jand paw at their ears. 

2-94. You can diagnose ear mites by 
microscopic examination of the material swabbed 
out of the ears^with cotton swabs soaked in mineral 
oil. Treat' the animal by administering any of a 
variety of insecticidal solutions or creams into the ^ 
ear canal. f 

2-95 . Although this discussion of the diseases of 
small animals has been limited in scope, the 
information included should be helpful to you as 
you assist the jicjterinarian. Remember, i^ is not 
intended that you perform his duties, b&t you can 
certainly make his efforts more efTcctivc if you 
become capable of reco^iiing some of the motjf '^^^ 
important signs of the common diseases. 
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■ — MODIFICATIONS ' • ^ 

(^j// ^^? of this pubXication. has (haVe) been deleted in 

■ adapting this.' material f-or inclusion in the "Trial ImpleTnentation of a- 

■Model Systeni to Provide .Military Curriculurn Materials for Use in Vocational 
' ^ and "Tvcfmxcal Hd involves 'extensive use of 

•military forms', procedures , 'systems , etc. and' was not considered . appropriate 
fdt use In vocational and technical- education . 
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?re3h Fruits and Vegetables 



NUTRITIONALLY speaking, the fresh fruits and 
vegetables purchased by the Armed. Forces are quite 
a bargain: an investment in good health. The reason 
is that each day these foods supply high percentages 
of the body's nutritional requirements: protein, 13 
J percent; carbohydrates, 15 perW; minerals, 52 
percent; vitamin A, 58 perceJt; vitamin B, 48 
Tcrc^nt; and vitamin C, 92 pero^nt. The quality and 
freshness of these prodjifts, as well as the 
techniques used in their halWling, directly affect the 
nutrient content. Part of your job will be to 
determine whether the fresh fruits and vegetables 
delivered to your base arc fresh, of good quality and 
condition, and are being handled in the proper 
manner. 

2. Your responsiVilities concerning fruit and 
vegetable inspection will vary depending on the base 
to which you arc \ assigned. Rest . assured, 
though, that all bases have some fruit and vegetable 
inspection requirements. We will cover many;, 
aspects of fresh fruit and vegetable inspection in 
this chapter, including the methods used by the. 
Government to purchase produce, the inspectiorr 
criteria and steps used in performing the various 
classes of fruit and vegetable inspections, the faaors 
that influence the storage life of fruits and 
vegetables, the grades of produce, and some 
condition factors peculiar to the major fruits and 
vegetables purchased by the Government. 
' 3. Before you can completely understand the 
principles of propcf-fruit apd vegetable storage or 
the criteria for their insjwnion, you need some 
knowledge of the physiology of plants. Therefore, 
we will begin our chapter with a discussion of the 
physiological processes of the plants and plant parts 
that wc call fhiits and vegetables. 

6. PtiysiolagicaJ Processes of Plants 

6-1. In this seaion wc will look at several life, 
processes characteristic of plants and plant pa>?ts 
(fruits and vegetables) in ordei- to understand the 
changes they undergo, the requirements for their 
(;> proper storage, and the observable criterja on 
which their inspection is based. We will discuss 



photosynthesis, transpiration, respiration, maturity, 
and ripeness. > o ' 

6-2, Photosynthesis. Photosynthesis i$ the 
means by which plants, with the use of sunlight, 
manufaaure certain essential chemical compounds. 



Chloroph)^ a pigment in the green parts of plants, 
traps sunl teht and uses the solar energy for 
combining Ivater^^rbed by the roots, and 
carbon diqj ^>|p<JmBre air to produce a simple 
sugar and o^^n, which is given off as a gas. Most 
of the sugar is converted into starch (carbohydrate) 
which is then stored for use as food for the plant. 
Transpon tissues carry much of the sugars and 
carbohydrates to various storage positions within 
the plant, for example, the tubers of potatoes and 
the edible tissues of fruits, such, as apples or pears. 

6-3. Transpiration. Transpiration is the 
process by which excess water, which was absorbed 
through the roots, is given off through pores 
(stomata) in the leaves. 

6-4. Respiration. The' thousands of cells that 
make up the plant or plant pan tfiat we know as a 
fruit or vegetable carry on living processes. 
Through the process of respiration the cells break 
down carbohydrates to liberate stored energy 
necessary for life. The compounds they break down 
(oxidize) are those that were produced in the leaves 
by photosynthesis. This respiratory process 
continues after the firuit or vegetable is harvested. 
As it continues, heat is released and d^bon dioxide 
and water are formed. The speed of the reactions 
that take place during respiration varies with the 
type of plant and the temperature. The lifespan of a 
vegetable or fruit (after harvesting) is dependent 
upon the speed, or rate, of these respiratory 
reaaions. Temperature is a faaor in controlling the 
rate of respiration, and proper storage temperatures 
(36° F. to 38"* F.) prolong product life by slowing 
down the rate of respiration. 

6-5. Maturity. Maturity is reached at the point 
where growth ceases, thdSseeds are fully developed 
and the item is at the stage of development where 
the ripening process will ensue. Practically 
speaking, maturity relative. Different fruits and 
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vegetables have different maturity requirements that 
relate to their use and acceptability. 

6- 6. Ripsoess. A fruit or vegetable is **ripc" at 
the stage of devcL-menl when enough of the 
starches have beer -vened into sugar to make the 
prcJua f\f for ure. Tnc flesh ordinarily yields to 
mocrL'e p-.Covur^ i^nd the procluct is»in prime 

* ea*:'-.j ^'^r.d'iio^;. V/c will discuss maturity and 
ripene'^s .Si.^: v/lien we discuss ihc factors that 
dcteir..nc -ir cja! ry and condition of fresh fruits 
i^jid vegetiD.t:». 

7, S{orage o*' Frtifc Plmits and Vegetable; 

7- i. The proper storage of perishable fruits and 
vegetables extends their life and is essential to: 

a Allow distribution before spoilage. 

b. Provide seasonal items for longer periods. 

c. Retain suq)lus items for times of shortage. 

d. Provide items in geographical areas where 
they are either short or nonexistent. 

This extension of life is accomplished by 
controlling the temperature and, to a lesser extent, 
the atmosphere. When you attempt to control the 
temperature, you should know how different 
temperatures affect various fruits and vegetables. 
Cold is ihA absence of heat, so temperature control 
(refrigeration) is nothing more than removing heat. 

7-2. Heat Effects. The enzymes contained 
within living organisms bring about changes in 
color, texture, and chemical composition after 
harvest and throughout storage. These changes 
generate internal heat which hastens ripening and 
ultimate deterioration. In your job, you must be 
aware of three types of heat and. their effects on 
shipping^torage, and distribution of fruits and 
vegetabj^.ficld, vital, and container. 

7-3. Field heat is externally generated heat. Its 
fast removal favorably sets the color, flavor, and 
texture, and also retards enzymatic action. 
Preferably, it is removed as soon as possible after 
harvest, sometimes during field packing. Two 
methods of removing field heat arc: (1) 
hydrocooling (ice and water) in the packing shed, 
and (2) vacuum cooling in the shed, car, or crate. 

7-4. Vital (latent) heat is produced as a 
byproduct of respiration and other chemical 
changes during transportation and storage. Experts 
use this heat to determine thfe relative temperature 
and humidity requirements for different species. For 
instance, peaches, lettuce, and peas generate more 
vital heat because they have higher respiratory rates, 
^ whfte potatoes, onions, and apples generate less 
vital heat because of lower respiratory rates. Ways 
of decreasing vital heat and slowing respiration 
include refrigeration, waxing, wrapping, and 
harvesting at a less advanced stage of maturity. 

7-5* Container heat is that acquired from the 
actual container material, from the interior surfaces 



of the warehouses and transport vehicles, and from 
the surrounding atmosphere. This ambient 
temperature must be carefully controlled in 
refrigeration and storage holding. Lowering storage 
temperatures retards the growth of bacteria and 
fungi and slows respiration and ripening. Raising 
storage temperatures^ has the opposite cffea; an 
increase of 18° F. will approximately double the 
respiratory rate. ^ 

7-6. Storage Practices. If the storage life of 
fresh fruits and vegetables is to be lengthened, the 
plant's rate of respirafion must be slowed: The 
slowing down of respiration is accomplished by 
controlling the heat through refrigeration, 
controlling the ^lumidity, and possibly controlling 
the atmosphere. 

7-7. Each fruit and vegetable species has an 
optimum storage temperature; however, most fruits 
and vegetables can be safely stored at 32°F,, while 
some must be held at about 45°F. We will look at 
specific temperature requirements later. The 
storage temperatures should not fluctuate. 
Fluctuation results in increased evaporation at high 
temperatures followed by condensation at low 
temperatures. This robs the produce of water, 
leaving items in a shriveled and unpalatable state. 
Although freezing temperatures retard the growth 
of fungi ahd bacteria, slow respiration, and slojiv the 
rif)ening processes, certain fruits and vegetabi(s are 
seriously injured by such low temperatures. ^ fall 
of 2°F. or 3°F. below freezing may injure plant " 
tissue and make the product unfit to eat. For 
. instance, incompletely ripened tomatoes, though 
mature, will develop a water soft rot rather than 
ripen if stored at improper temperatures. A typical 
vegetable retains its essential sweetness for only 1 
day when stored at 80°F. but for U da)'s when 
stored at 40°F. 

7-8. You are expeaed to recognize the results of 
malpractfces in refrigeration. Some objectionable 
outcomes of improper heat control are as follows: 
Potatoes stored for a few weeks at temperatures 
below 40°F. develop a sweet taste because of 
enzymatic action which converts the starch to sugar. 
Fried potatoes and potato chips made from such 
potatoes will have a dark brown color. Cucumbers 
usually develop pits and dark, watery areas if held 
10 days or longer at 45°F. Summer squash develop 
severe pitting in about 8 days if stored at 32°F. to 
45°F. Under similar conditions, unripe melons 
undergo definite dirmage. Honeydew melons, 
cantaloupes, eggplanr? and sweet peppers all may 
show chilling injury. Some of the subtropical fruits 
(such as pineapples, bananas, avocados, and olives) 
are also susceptible to chill, injury. Grapefruit and 
lemons may develop abnormal skin or flesh if 
stored for several weeks at temperatures below 
SOT. 

7-9. Heat and humidity are closely related in 
their importance in storage. Humidity is a general 
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Figure 31. Effect of water on relative humidity. 



tenn descriptive of wetness, or the moisture content 
of the air. Relative humidity is the ratio (expressed 
as a percentage) of water vapor actually present in 
air compared to the greatest amount of water vapor 
possible in the same air at the same temperature. 
Thus a relative humidity (RH) of 100 percent 
expresses an atmosphere that is completely 
saturated (fig. 31). 

7-10. Each degree of temperature change affects 
the relative humidity^-the capability or the air to 
hold more or less water at the new temperature. A 
rising temperature increases both the rate of 
^ evaporat^n and the capacity of the air to hold 
water. AS the temperature rises, more water 
evaporates from the plant. This evaporation (or 
drying out) affects the quality of fruits and 
vegetables during storage. It can cause a loss in 
weight or a change in the texture, as evidenced by 
shrinkage or wrinkling. The rate of evaporation is 
affected by the relative humidity of the atmosphere 
in the storage room. On the other hand, if a 
saturated atmosphere cools, condensation occurs, 
and the water, once lost, is not reabsorbed by the 
plant, but collects and establishes a breeding place 
for unwanted mold and bacteria. 

7-11. There is no particular relative humidity 
that is optimum for the storage of all fresh fruits^and 
vegetables. Generally, leafy green vegetables 
require a high RH, 90 to 95 percent. White onions, 
garlic, melons, and squash need a lower RH, 70 to 
80 percent. Most other fruits and vegetables store 
well at 80 to 90 percent RH. A good rule of thumb 
is to maintain a humidity eqlial to or slightly above 
the normal moisture content of the product, 
somewhere between 80 and 98 percent. AFM 
145-1, Commissary and Subsistence Depot Operating 
Manual, provides information that will serve as a 
guide for the storage of fresh fruits and vegetables. 
The data in this manual are not to be used as hard- 
and-fast rules, but only as general guides. 

7-12. A refrigerated room that is full of 
produce will usually maintain humidity at a 
sausfaaory level. An almost empty room needs an 
additional source of moisture to overcome 
evaporation caused by refrigeration, Wet ice and 
water spray are methods that help, Since any solid 
object, to a degree, will collect or discharge 
moisture when sudden changes in temperature 
occur, ventilation is a necessar)^ requirement to 
keep this moisture In the air and off the product. 

7-13. A relatively new storage practice is the 
controlling of the atmosphere to which the fruit or 
vegetable Is e?cposed,. **CA,** as^controlled- 
atmosphere is commonly called, originally was 
suited only to apples. CA is a process of replacing 
the oxygen in the atm^osphere with inert gases. This 
replacement reduces the rate of respiration of the 
item and decreases degeneration, Some 
commodities benefit from low-oxygen atmospheres 
and have extended life, while other items are 
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harmed and their storage life is reduced. By 
extending the life of a commodity, storage is 
prolonged, and the product can be tran^rted 
farther and be diSwT^ujted on markets that were 
previously inacc!?<<:ibi. The Navy uses CA in the 
storage hz\6s of ships, thus providing the men 
aflo£. H'^d abr024 widi fresh produce, which was 
preyi^c. . it .c. The full potential is yet tJ> 

be der<-30 from Ch, However, all products, as 
f- '/icu/y r^y, z ^ot respond equally to low- 
o Tgen amospr.eres. znd some are not suited to this 
treatment^ 

7-1/4. Two principal techniques arc used to 
reduce the psrccmagc of oxygen in CA storage 
rooms. The first uses displacement of oxygen by 
carjx>n dioxide in the natural respiration of the 
fruit. Ir. this process, however, provisions arc made 
^to prevent excessive accumulation of carbon 
dioxide, which could be harmful. The second 
method involves the circulation of an anftospherc 
of the desired composition (produced by 
commercial generators) through the storage rooms 
to replace normal 'air. By this method, the oxygen 
content is lowered sufficijcntly in a matter of hours, 
or at most a few days, much fastcf than by the first 
mCihod. 

7-15. Many fruits and vegetables have been 
tested in CA storage to determine the most suitable 
jatmospheric conditions or temperatures for 
prolonging their life. As this is being written, the 
nnost successful CA storage is for apples. Each 
apple variety differs in oxygen, carbon dioxide, 
temperature, and RH required and some varieties 
have been successfully stored for 7 to 8 months at 
38**F. CA allows growers and others, scHiag fruits 
and vegetables that are adaptable to CA, an 
'extended period for marketing and more flexibility 
in choice of time to market. 

7-16/ Now that you have studied basic plant 
physiology and have also reviewed the principles of 
the storage of fresh fruits and vegetables, you are 
to take up the inspection of fresh fruits and 




8. Inspection of Fresh Fruits and Vegetables 

8- 1 , Inspection Criteria. There are three 
inspection criteria with which you should be 
familiar — condition, quality, and grade. There is ai 
definite distinction between these, and you shoukr 
clearly understand the difference. 

a Condition— concerns such factors as decay, 
disease, and internal, unseen factors inherent to 
that particular^product 

b. Quality — can be broken down into 
appearance, texture and flavor categories; quality 
includes such characteristics as maturity, freedom 
from insect damage, color, and surface blemishes. 

c. Grade — when correlated to VS standards, 
refers to the sum of the characlrf^stics of the 



commodity at the time it is graded, including both 
quality and condition factors. 

8-2. Condition. Since condition defects arc of a 
progressive nature, the condition of fruits and 
vegetables is subject to change in transit or storage. 
Condition factors arc divided imp two 
categories— biological and physical. Tnese factors 
arc quite varied in nature, but all of them can 
reduce a product to very poor condition. You must 
continually be on the lookout for poor condition 
faaors whiic performing an inspection of fresh' 
fruits and v^etablesfin many instances, condition^ 
will be your primary concern during an inspection. 
Let*s look at biological and physical condition 
factors to see what causes poor condition in fruits 
and vegetables. 

8-3. Biological factors are a result of living 
organisms and physiological processes. Bacteria 
and mold can cause the product to decay or rot. 
Remember, decay is progressive. Do not overlook 
decay because it "is only in small spots on the 
fruit — after a time those spots will enlarge and 
render the fruit inedible. Insect damage is also an 
important condition factor. Most often insect 
damage is a readily noticeable condition; however, 
you must pay close attention to fruits and vegetables, 
because sometimes a tiny hole in the skin will lead 
to a large area of damage on the inside. Never 
hesitate to cut open a few of the items in question to 
satisfy yourself that they are in good condition. 

8-4, We have already discussed ripeness in the 
section on physiological processes. Now let's look 
at this factor as it relates to condition. You will 
recall lhatlwe said the physiological processes 
continue iirTfuits and vegetables after they are 
harvested. We must be well aware of this matter 
because it is the basis for many of our procurement 
and storage practices. We mi^t take into 
consideration the faa that during the tinte between 
harvest and use, many products continue to ripen. 
Without considering this point, produce would be 
purchased in a rcady-to-eat stage but would not be 
scheduled for use for several days or a week. The 
result would be a product that h overripe at the time 
of use. This problem is solved by buying products . 
that have not yet reached the usable stage of 
ripeness. Then, during storage or shipment, the 
ripening process can continue; by the time the 
products arc Vsed,^ they will be at the desired stage. 
For example, tomatoes and pears must be picked in 
a rnaturc green state if they are to be consumed after 
any great time in storage. 

8-5. There arc many physical condition factors 
with which you will need to be familiar. They are 
caused by high and lows in temperature, chemicals, 
or rough handling. Heat injury (sunburn or scald) 
primarily affects apples, peppers, and tomatoes. A 
scarcity of leaves allows too much sun to penetrate 
and results in the damage. Another type of heat 
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injury is caused by high temperatures diuing \m 
washing process; for example, oranges so washe^ 
develop bumc "^r^d dried-out skins. On the other 
hand, in a low- temperature injury (chill or freeze 
dlamagc), ice cryj^^Js form which crush cells and 
»uU in a la*^ of juice. | 

"-6/ Ano:>tr physical cause of condition defect 
b ti £ i::.yr^r use of chemicals during processing. 
TV . follcv/inn chemicals are responsible for 
noticeable c:^\j^t^ in appearance as stated: 

a Hydrochloric acid — light tan boms on the 
produa's 3kin. ^ 

b. Sodium silicate — brown areas on the 
product's skin. 

c. Sulfur dioxide — gray she^ on the product. 
(If excessively used for fumigation purposes.) 

8-7. Of the physical factors, veterinary 
inspecton most commonly encounter mechanical 
injury or damage. Within this area, bruising (craie 
pinching and. rough handling) is most frequent. 
Through bruising, cells are mechanically crushed; 
thus^ the produa's barrier to biological disease or 
to chemical damage is destroyed. 

8-8. Condition defects may also occur in 
combinations. Consider penicillium rot (blue 
mold), a common biological disease that affects 
apples. The ceils beneath the skin carry on their 
namral processes, even though the blue mold spores 
contaminate the skin. These spores are carried by ' 
the air. Under ideal conditions (tempera tiu'e of 
SO^'F. to 60°F. and high humidity) the spores 
germinate and grow, and within 4 to 5 hours, 
spread across the apple's skin surface. The growth 
causes little or no damage to the fresh apple itself, 
until mechanical damage occurs. Since food and 
moisture are available, a break in the skin implants 
the organism, and disease in the tissue ensues 
almost immediately. Under less favorable 
conditions, such as lower temperatures, the disease 
requires a longer time to establish itself. As the 
disease progresses^ cells die and disintegrate and, 
thereby, release cell fluids. These cell fluids flood 
the spaces between adjacent cells and cause a water- 
soaked appearance as evidence of the ravages of rot. 
This water-soaked appearance requires 4 to 7 days 
to develop. A later development of the disease 
results in a drying out of the diseased tissues which 
then take on a brown appearance. In more 
advanced stages, the external mold can be seen with 
the naked eye, 

8-9. There are many faaors leading to the poor 
condition of fruits and vegetables, most of which 
originate from a combination of causes. The signs 
may vary, but rough handling and bruising are too 
often the triggering agents. The upset physiological 
patterns observed are often similar ^o those 
described for blue mold. ^The water-soaked 
appearance is usu/lly the first sign noted* The 




ctufal and physical changes vary as to 
iperature, humidity, and the exact cause. 
8- 1 p. Quality, Some of the factors that influence 
quality of fresh fruits and vegetables arc 
^pcarance, texture, and flavor. These are in turn 
determined by the ripeness and maturity of the 
product as well as the surrounding atmosphere. The 
effect of each factor on the product is important to 
your inspection. An evaluation of these factors will 
assist you in determining the remaining storage life 
of fruits and vegetables as well as aid you in 
advising on the product's acceptability. 

8-11. Criteria that figure into the determination 
of quality are the appearance factors— color, shape, 
and surface blemishes. These faaors weigh heavily 
during the grading of fruits and vegetables. 
Remember, because most of the time the USDA 
will have already graded the items, you will not be 
greatly concerned about minor quality defects. If 
you should feel, however, that there are enough 
quality defects to cause you to question the grade of 
a lot or shipment, you can request that a formal 
review or grade reinspection be performed by the 
USDA. Remember that you are concerned with 
saving the Govenunent money, and money would 
be wasted if US No. 2 potatoes were bought at US 
No. 1 prices. 

8- 1 2. Grade, The fruit and vegetable market has 
a definite need for uniformity in inspection 
procedures. Buyers and sellers, including 
Government purchasers, even though separated by 
thousands of miles, need* to know precisely what 
each other is talking about. Identifiable grades 
permit buyers and sellers to understand each other. 
.Grading and the initial inspection of fruits and 
vegetables have been a primary funaion of the US 
Department of Agriculture for many years. The 
USDA's guidelines or requirements for each 
individual produa were not set up overnight, but 
have been in a continuing process of 
development— one that is still changing. 

8-13. Its grading system for fresh produce is 
based on condition, quality, appearance, and other 
faaors that affect edibility and waste. The grading 
standards were established with the cooperajurm of 
growers, marketers, and technicians throu^put the 
Industry who are specialists in each commodity, 
considered. The grade rules, supplemented by Stately 
grading regulations, become the basis upon which 
trading is conducted in the industry, 

8-14.^ Grades are generally designated by 
names, numbers, or a combination of both. US 
Fancy (or Extra Fancy) is the top jgrade reserved for 
those products of high color and of practically no 
defects. Since little of a crop is free enough of 
defects and injury to rate this grade, it demands 
premium prices. The basic trading grade is US No. 
1 , in general the highest grade of good average 
quality that is praaicably packed under commercial 
conditions. This grade is the one most generally 
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purchased by the military. Approximately 50 
percent of the crop, undcrsRormal growing 
conditions, is of this crade Betw^ff US No. 1 and 
US No. 2 is an intermediate grade for quality 
standards not high cr^^ for No. 1 but above No. 
2. Thi. 'nterrr^^iate ;]^ade is US Gombinaiioa (US 
Commer'^ial) zjid is nften used to describe the pack 
of a croj- Li'.. ^' ^'clov average quality because of 
abnormal grovnnf conditions. Consequently, US 
Nc gr*iJe OTZ" z : ^ prescn'LS the quality of the 
lowest grade tr.at i£ practicably packed under 
normal condiuons. In addition, there are 
miscellaneous grades applying only to parucUUr 
products' US No. 3, citrus; US Utility, apples; US 
Hail Grade, apples and pears; US No. I Bright, 
Bronze, or Russet— used for citrus; Combinauon 
US Fancy and US No. I ; US Extra Fancy, used for 
apples; US Extra No. I used for pears, peaches, 
potatoes, and celery. The one thing to remember 
about grading is that it is never, except in cases of 
specified local contracting, the responsibility of 
military veterinary specialists; but experience 
teaches you to be fairly accurate in recognizing 
grades as you mspea shipments of USDA graded 
products, 

8-15. Inspection Directives. In order to 
perform a meaningful inspection of fresh fruits and 
vegetables you will need to have on hand and be 
famiiiar witn certain directives used by Air Force 
food msp)eaors. We will briefly discuss the general 
content and use of several of these important 
publications. 

8-16* Specifications, Specifications ^ive a 
detailed description of the speciflc requirements for 
the product concerned. Often, though, 
specifications Tor fresh fruits and vegetables list 
some of the requirements, but refer the inspector to 
the applicable US Standard for a more detailed 
coverage of the speciflc requirements for that item. 
This leads us to the next category of publication we 
should disoiss — the United Stales Standards for 
fresh fruits and vegetables. 

8* 17. United States Standards^ These directives, 
published by the USDA, give much information 
that is needed for the proj)cr examination of a 
product. The US Standards for asparagus, for 
example, list the possible grades for that item. They 
describe in great detail the requirements for each 
grade and give the tolerance allowed for 
undergrade items. Some very valuable information 
also found in US Standards is a list of definitions of 
many of the terms used to describe grading faaors. 
For example, you are inspecting a shipment of US 
No> I grapefruit, which calls for fairly well colored 
fruit What does this mean? This could be 
interpreted differently by different inspectors; 
however, the US Standards define '*fairly well 
colored" in such a manner that everyone would 
interpret it the same way. Because of the useful and 
often necessary information found in US 
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Standards, they should be readily available when 
you are performing an inspection of fresh fruits and 
vegetables. 

8-18. DPSC Articles and Clauses. Articles and 
Clauses are published periodically to furnish 
additional information and terms for a contraa, In 
these publications you will find supplementary 
information on such topics as inspection 
procedures, inspection certificates, or delivery 
requirements. 

8-19. Purchase Description, We have looked at 
several publications that you will need to use to. 
perform an inspection of fresh fruits and vegetables. 
Now let's look at another — the Purchase 
Description, which is usually found in the contraa. 
It is use^i to describe qualifying faaors that are 
unique or that are higher than those incorporated in 
the grade speciflcations. Sometimes the applicable 
US Standards is quoted to serve as the purchase 
description. 

8-20. Government Purchases. Fresh fruits and 
vegetables are purchased either by DPSC qf under a 
local purchase contraa. Local purchases can be for 
single shipments, split shipments, or for an 
extended length of time such as a month, 6 months, 
or even a year. The term used for an extended time 
contract is **blankel purchase order." Under a 
blanket purchase order, prices may be adjusted each 
month to compensate for overall market increases 
or decreases. Your inspection responsibility on 
local purchases is generally conflned to condition, 
identity, and net weight determination procedures. 
DPSC contraas are for large quantities to be 
shippcd'to several military installations and allow 
three different methods of purchase: street buying^ 
fleld buying, and Subsistence Master Solicitation 
(SMS). The first two methods entail an aaual visual 
inspection of the products, whereas SMS buying 
does not. ^ 

8-2J. Street and field buying. Street and field 
buying are alike in that both use a visual selection ^ 
procedure in which the buyer makes visual 
comparisons between competitive suppliers and, his 
award goes to that product of the best value to the 
Governmeni as to price, quality, condition, and 
other faaor$. In street buying, the procurement 
agent visits a terminal or local market, as contrasted 
with fleld buying where he visits growing areas or 
packing facilities to inspect and observe ihe 
products being harvested or paclced. In both 
methods, the procurepienl agent contacts as many 
qualified suppliers as is practicable to assure full 
and free competition. In both methods, the buyers 
carry small looseleaf notebooks and record all 
offerings on DPSC Form 2176. 

8-22. These are the criteria for purchase; (I) 
samples seleaed a^ random; (2) assurance that the ^ 
supplier has sufficient quantity of product on hand 
to meet specific requirements, (3) complete buyer- 
seller understanding as to terms and conditions of 
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contract, placing special emphasis on price, grade, 
condition, maturity, size, and other qualifying 
factors; (4) designation of an acceptance point 
where supplies are to be inspected for compliance 
and acceptance; (5) agreement that if all or part of 
the supplies delivered are not in accordance with' 
award agreement, they are subject to rejection. 

1-23. Precautions are also taken to assure that 
products delivered are those actually selected. 
Tliese precautions include: (1) buyer annotates 
DPSC Form 2 1 76 with brand, trade name, or other 
distinguishing marks; (2) buyer identifies a 
representative number of containen by stamping, 
with a rubber stamp, region, purchase date, and 
oth^r dates; and (3) buyer follows through to 
greatest possible degree to insure that the products 
delivered are thosie actually selected and awarded. 

8-24. Subsistence Master Solicitation buying, 
SMS buying is kept to a minimum, and in no 
instance is it considered proper to use SMS buying 
concurrently with street or field buying for the same 
item. Solicitations for procurement of fresh fruits 
and vegetables are made. to interested qualified 
suppliers by the publication of an SMS if time 
permits, or in emergencies by telephone or 
telegraph message. The SMS lists items to be 
purchased, quantities, specifications, delivery dates, 
closing time, applicable Clauses, and other essential 
information. Interested suppliers submit their 
offers by mail, TWX, verbally in person, or by 
telephone. Ail offers are recorded and subsequent 
award is basedron the lowest price. The successful 
supplier musl^fuirnish a USDA certificate of 
inspection to s^bstantiate contract compliance 
inspection. \ 

8-25. Since we are looking at buying from the 
inspection angle, let's examine some m-i. practices 
connected with buying based on the lowest 
respQnsive price, particularly as it relates to local 
purchase of fresh fruits and vegetables for resale. 
Condition and abundance of produce are major 
factors in determining price. Items in good 
condition with maximum shelf life normally 
command a higher price* Deteriorated items are 
sold at prices in direct ratio to their degree of 
deterioration, 

8-26. In order to preclude losing money 
(because of a low bid made in a rising market), 
contractors may endeavor to substitute lower 
quality merchandise, such as old produce that has 
been repacked. Contractors ma^ resort to 
attempting deliveries at short' weights wmch* qannoi 
be detected unless you are realty alert alid weigh 
100 percent of the produce. Fore^^doftk^y^endor 
may lake several hampers <jf^^wn bfcins7 dump 
them, fluff them up and watel- them just before 
delivery and get credit for an additional hamper^ . 

8-27. Contract Compliance. Fresh^ fruits and 
vegetables for Government purchase are normally 
inspected for grade by the USDA. The USDA then 



issues an inspection certificate to indicate that the 
produa complies with contraa requirements for 
grade. The official inspection certificate (USDA or 
Federal-StateTnspeaion Certificate, or officia^ 
copy), when required, must be attached to the 
original invoice. The contractor annotates the 
number of the attached official inspection 
certificate on the invoice. Additionally, a copy of 
the inspection certificate accompanies each 
shipment from the lot. 

8-28. In special procurements where the value 
of the produce does not justify the expense of 
USDA inspection, agents may inspect their own 
products, certify to contraa compliance, and issue 
a Certificate of Conformaijcfi^COC). However, the 
contraa must infihldeliiragreemoQ^hat if the grade 
is questioned, the USDA will make^ inspection. 
If the grade, as determined by the contractor, is 
upheld, the Government bears the cost of 
inspeaion; if the produa is out of grade, the 
inspection is at the expense of the cpojraaor. 

8-29. When a shipment on which a COC has 
been issued is received, it is subject to inspection at 
destination for alf terms of the contraa. The results 
of such destination inspeaion are final unless the 
contraaor specifically requests an inspection by the 
USDA. When a shipment is received without a 
required COC, the procurement agency is to request 
inspeaion by the USDA at the expense of the 
contraaor. 

8-30. Air Force Procurement Inspections. We 

have looked at some types of procurem^ent 
inspections that are performed by DPSC 
Procurement agents; now let's look at some 
procurement inspeaions that you, as a veterinary 
specialist, may be called upon to perform. 

8-31. Class 3 inspections. Class 3, or '*prior 
purchase" inspections are used to determine 
compliance with contract requirements and 
wholesomeness. Generally, Class 3 inspeaions are 
performed by the USDA, but veterinary specialists, 
perform them under the following conditions: 

a. 'On request whenever produce is procured 
locally by an AF installation. 

b. On request of a central procurement agency 
(DPSC or AF procurement). 

c In exceptional cases where the Surgeon 
General o?^e Air Force determines that the 
wholesomeness of food can be determined 
adequately only during Its preparation, 

8-32. C/ojj 4 inspections. How is a class 4 
inspection (DPSC Contract) at destination 
performed? The first step in class 4 inspeaion 
(DPSC Contract) for either a Icss-than-carlot 
(LCL) shipment or less-than-trucklot (LTL) 
shiprpent is to examine the USDA origin inspeaion 
certificate or to check the vendor^s COC. A car or 
trucklot is 20,000 pounds unless stipulated 
otherwise. 
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8-33. The second step is to open the uuck or car 
and see whether products match those on the 
inspection certificate. If they do not, or if no 
certificate is prcsenieo, halt the inspection and 
immediately* cent .;c! the veterinary NCOIC or 
OIC. He should in turn notify the Quality 
Assuran'^e Office, Subsistence Regional 
Hcadqua^^»r? ih? Defense Personnel Supply 
Center (C ^0-SRH•DPSC) and ask for further 
inst-uctior.s Th'-* ^'".i; Jireci one of three aaions: 
reject the load to une vendor, hold the load pending 
further investigation, or continue the inspeaion. In 
case the load conforms to the certificate, or if the 
OAO-SRHrDPSC has ordered the inspection 
commued, move to the next step. 

8-34. In step three, select your sample. 
Determine the lot size from the vendor's invoice. 
Then select the sarffple size for condition 
inspection — use M IL-STD- I 05D, single or 
multiple normal S-3 level. Draw samples from both 
sides of the car, both ends of the car, each layer of 
the car, and around the door. . 

8-35. Step four is the actual examination for 
condition. Examine the representative sample for 
total damage^ including rots, freezing injury, 
bruises, soft fruits, wilted or soft vegetables, the 
presence of live insects, or any defect listed in the 
specifications of US Standards. Compute your 
percentages of defects allowable (tolerances) at 
destination. If the defects are^less than the 
maximum allowable, recommend acceptance'^ if the 
defects. are more than the maximum allowable, 
recommend rejection or accepunce with a price 
adjustment. This recommendation is to QAO-SRH- 
DPSC, but don^ contact them until step five has 
also been completed, 

8-36. Step five is the examination of the product 
for net weight and, if more convenient for the 
inspector, can precede the listed step four 
(condition examination). Similarly, use MIL- 
STD-vl05D, but reference the single normal S-4 
levels and selea the sample size, this time for net 
weight examination. Refer to paragraph 3 of DPSC 
Clause 200a for an explanation of container weight 
requirements. If these requirement^ are met, along 
with the previously stated requirements, 
recommend the product for acceptance. If not met, 
advise QAO-SRH-DPSC and recommend rejection 
or acceptance with a price adjustment. 

8-37. Class 4 inspections on locally purchased 
produce are performed in a manner similar to the 
examination on DPSC Qontact items. These 
inspections also are primarily confined to identity, 
condition^^and net weight determination. Of 
course, the shipment must originate from, an 
approved source. A major difference is that items 
going to the commissary will ultimately be accepted 
lOT rejected by the commissary officer (rather than 
by DPSC). Defects of. the produce due to carrier 



damage (freeze damage or upt^ed crates) should 
be reported to the transportation officer if the 
shipment is accompanied by a Government Bill of 
Lading (GBL). ^ 

8-38. Class 8 inspeaions. Class 8 inspeaions, 
purchase by nonappropriated fund activities, are 
very similar to class four inspeaions. Reasons for 
recommending rejection are the same* 

a. Contains ofT-condition or contamination. 

b. Does not meet requirement of purchase 
documents. 

c Does not come from an approved source. 

If you find a reason to recommend rejection of a 
class 8 product, you should notify personnel at the 
recdving aaivity. Inform the carrier of the reason 
why the produa is not acceptable and annotate the 
invoio^r the delivery tickets. 

8-39. Surveillance Inspections. Surveillance 
inspections are performed on Government-owned 
produce. There are a variety of different types of 
inspections that fall into this category. Class 6, 
"Prior. to Shipment;" Class 5, *'Any receipt except 
purchase;" Class 9, **In Storage;" Class 7, **At Issue 
or Sale/' Let's look briefly at each of these typ)es of 
inspeaions. Since many of the procedures are.the 
same for several of these inspections, we will stress 
only their major points. 

8-40. Class 6 inspections. Class 6 inspections are 
performed on food items immediately prior to 
shipment. They are conducted at DPSC Supply 
Points and Depots before shipment to military 
installations, and they are ^so conducted at 
military installations that are shipping food items in 
support of sites or outposts. They are conduaed to 
advise the accountable property offiper (cither the 
DPSC Supply Point or Depot Officer or Base 
Commissary Officer) as ia/€ompliance or 
noncompliance of the carrier wuh requirements for 
proper temperature, loading,yetc,, .and as to the 
suitability of the product for itt. intended use, 

8-41. DPSC requires that vc^kles be precooled 
to at least S0°¥. prior to loadin^Jjliis insures that 
the refrigeration equipment i^operating properly, 
and it removes the body heat frVn the vehicle. The 
trailer body must be completely tight when the 
doors are closed and the interior must be free of 
foreign odors which could transfer to the products 
after loading. Side walls'and racks must be clean, 
and blankets or other equipment used as barriers 
must be clean and odorles4|!> No freight other than 
food for human consumption may be included in 
the shipment. Lx)ads may not be packed closer than 
10 inches to the ceiling so that proper air circula- 
tion will not be itnpaired. 

8-42. Inspection of the product includes 
consideration of required temperatures^ proper 
Slock rotation from the warehouse, suitability for 
further storage at the destination^ etc. Such 
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inspections are conducted in accordance wid^^e 
directives issued by the accountable agency. 

8-43. Class 5 inspeaions. A class 5 inspection is 
performed on products that are already 
Government -owned; therefore, neither a COC nor 
a USDA inspection certificate should be 
anticipated. Examine the shipment similarly to a 
tl.ss -i inspection unless DPSC regional 
headquai'lcrs specifies class 5 operating procedures, 
which diffrr. Remember that a class 4 inspeaion 
has been performed on the produa before you 
received it. However, if the^ products are unduly 
damaged and do not meet the minimum tolerance 
for defects, your ^ly recourse is to use DPSC 
Forms 2572-1 and .-2 to report your findings to 
QAO-SRH-DPSiC. Jhe exception is in cases where 
the contraa carrier has been at fault in causing 
defects. He can be held liable, and the distressed 
products are rejected- to him. An example is a class 
5 shipment of fruits and vegetables which arrives at 
your b^ in an extremely distressed condition due 
to ppdr refrigeration of the conveyance. Another 
example is where the contract carrier's conveyance 
was involved in an accident and a damaged portion 
of the load is rejea^ because the containers were 
broken open and the products bruised and mashed. 
In such instances, the transportation officer must be 
contacted. ^ 

8-44. Class 9 inspeaions. In Storage inspections 
are conducted to* detect early signs of deterioration 
of products stored over 90 days. Fresh fruits and 
vegetables are generally not stored long enough to 
require a class. 9 inspection; however, tiass 9 
inspections can be used to detect faulty 
temperatures, warehouse facilities, or practices 
which may lead to deterioration of the products. 

8-45* CXxasionally, you may be stationed where 
fresh fruits and vegetables are stored for periods 
long enough to require a class 9 inspeaion. The 
procedures for an in-storage inspection of DPSC 
controlled stocks are outlined in the DPSC 
Subsistence Inspection Manual. Procedures for 
inspection of Air Force stocks in the accounts of 
commissary officers are gaverned by AFR 163-2 
and by AFM 143-1, Commissary and Subsistence 
Depot Operating Manual, ^ 

8^46. Class 7 inspeaions. The purpose of class 7 
inspections is to insure that no contaminated, 
dccbmposed, or otherwise unwholesome food is 
issued or offered for sale. It is performed at the time 
subsistence is issued from the warehouseao troop 
dining halls or to the commissary resale store. Class 
7 inspeaions are performed on 100 percent of all 
foods at the time of Issue or sale. 

S-47 So far we hav)2 looked at th^ inspection 
crtteria*^ the applicable directives, and^^the 
procedures for procurement, destination, and 
surveillance inspections of fresh fruits and 
vegetables. At this time we will discuss some of the 



individual produpts that you will undoubtedly be' 
required to inspea. \ 
8-48. The Top Ten. Merchandising and; 
larketing organizations of fresh fruits ancv 
kegetabies refer to various categoriA of produce in 
(^different 'ways — "The Tonnage Twins" (pqiaio^, 
\jDananas); **The Basic Five" (potatoes, banaqfas, 
jples, oranges, and lettuce); and ^*The^op /^n," 
^lich consist of the Basic Five plus tomalpes, 
grapes, ^apefruit, onions, and celery. The top t^n 
represent approximately 60 percent of the sales and 
65 percent of the tonnage in today's retail produce 
departments. We will discuss each of the top ten 
items and the main methods of identifying the most 
popular varieties within each group. We will also 
discuss those condition faaors that you should 
observe during your inspection of^the product. ^ 

8-49. Apples, There are over 1,Q00 varieties of 
apples grown in the United States of which only 
about 20 are considered really valuable. Of these 
20, 8 varieties dominate the market. These 8 
leading varieties are: Red Delicious, Mcintosh, 
Golden Delicious, Rome B^uty, Jonathan, 
Winesap, York Imperial, and Stayman. The size of 
apples is described in terms of the number of apples 
contained in a 40-pound box; 48 per box, for 
example, are extremely large apples, while 2S2s are 
the smallest that are commercially packed. 

8-50. The US Standards for grades of apples 
specify the requirements of apples as to maturity, 
ripeness, shape, size,'and allowable defects for 
injury, damage, serious!td;amage, decay, and internal 
breakdown within each grade, Apples of desirable 
quality should be firm, have good flavor and color, 
and be free of decay and blemishes, The following 
definitions of a few apple defects will help you 
detect them. 

a. Blue Mold Rqi. The most common and 
destructive rot found in apples In transit or in 
storage. Its main characteristic is a soft, mushy, 
watery, tan to light brown decay. 

Black Rot. A dark brown decay ceintering 
around worm holes or punctured areas, it grows 
much more slowly than blue mold rot, 

c. ^Id. Usually appears in the late stages of 
storage. It causes diffuse browning and killing of 
the skin. 

Internal Breakdown. Usually denotes the end 
of an apple's storage life. Browning and breakdown 
of the tissue and mealiness are its main 
characteristics, 

e. Freezing Injury. Tissues arc .water-soaked, 
rubbery, and bVuised and the' apples have a 
wrinkled, gray surface as a result of freezing injury. 
In severe freezing, a browning of the tissues is 
noticeable. 

/ Overripeness Tissues in an overripe apple are 
broken down; the flesh is mealy. 

8-3 1 . Grapefruit, On the average, a grapefruit is 
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over three-quarters liquid. The weight is an 
indication of juice content, with the heavier ones 
being more desirable. Ajiy two grapefruits of the 
same size often var)' fn rsiZ'z and juiciness, but, as a 
genera] rule, LhsV)nc that is heav)' and firm, has a 
smooth icr.ure, and is vreli-rounded, is better and 
juicier. The it^, desirable grapefruit is more coarse, 
puffy, and roufn. these characteristics indicate a 
lack of juicu* as.w t 'i as uv ic The color of grapefruit 
rang^ frOm pale yellow to russet or bronze, 

8 -52 There are two principal iyp)es of grapefruit: 
Duncan, containing numerous sc^s; and Marsh 
Seedless, which has very few sqcds. The pink- 
meated grapefruit is a cross-bred creation and some 
people considerit somewhat sweeter. Minor surface 
blemishes arerf^T^ desirable byt do not effect the 
can ng ^quality. . Sever e^ruises may indicate some 
internal breakdown. The condition factor 
definitions stated below will aid you during 
inspection of grapefruit, 

a. Mechanical Injury. Growth cracks or broken 
skins that have not healed charactdrize this^type of 
damage. * 

b. Skin Breakdown. Firm, sunken, dry, 
discolored areas appear in the skin, They are 
usually caused by excessively hot washing. 

c Blue or Green Mold Rot, Charaaerlzed by 
soft, brown, watery jspots which are usually covered 
with either blue or green mold. 

d. Stem End Rot. Causes brown, water-soaked 
tissues in the stem area. The rot gives off a sweet 
sickly odor. 

r. Brown Roi. A brownislj decay accompanied 
by a penetrating, rancid odor, 

/ Internal Breakdown. In this condition, the 
rind has water-soaked areas. 

8-53. Oranges There are five popular varieties of 
oranges grown in the United States wi^h Rorida, 
California, and Arizona (in that order) making up 
our country*s principal producers, Texas and 
Mexico are becoming increasingly important as 
producers of oranges. These are the five popular 
varieties, 

a. Hamlin (Florida), This orange is a yellow^ 
smooth-skinned, seedless variety, medium to small 
in size and oval -shaped, 

b. Parson Brown (Florida), This type is of 
medium size and has an oblong shape. Its color is 
yellow or yellow-orange. It is smooth and thin 
skinned and has 10 to 19 seeds, 

c Pineapple (Rorida), Tl)e size is medium to 
large. The skin is glassy and smooth. The color is 
deep orange with a reddish tinge The sfeeds are 
large and numerous. 

Naval (California and Arizona), A large, 
round, seedl^ type with a sm'ooth, thick skin, and 
an orange to yellow-orange color. 

e Valencia (Florida and California),' A large, 



slightly oval variety with a pale orange to yellow- 
orange color. It has smooth or slightly pebbled, 
^thin, tough skin. The number of its seeds varies 
from 2 to 5. 

8-54. The color of an orange is not a sure guide 
to quality. Many of the oranges produced in 
Rorida and Texas have color added. This means 
that the fruit is dipped in, or sprayed with^ a 
harmless vegeuble dye solution at packing time 
which has absolutely no effect on the eating quality. 
Oranges treated this way must be stamped "C3olor 
Added" and must have passed very stria maturity 
tests. Don't be nrisicd by a color change in late 
season. Valencia oranges turn from a bright grange 
hue to a greenish tinge, particularly around the stem 
end, which affects on ly ihe outer skin; the oranges 
actually are am^ly matured and the inside is fully 
ripe, sweet, and juicy. 

8-55* As a general rule, quality oranges will be 
firm, will have a skin that is not too rough, and will 
be heavy for their size because weight is indicative 
of their juice content. Oranges, like grapefruit, are 
of the genus Citrus, and are subject to the same 
plant diseases and deteriorations. For a list of 
defects affecting oranges, use the same condition 
factor definitions as for grapefruit. There are three 
different US Standards and Federal specifications 
for oranges. One is for those from California and 
Arizona, another is for those from Rorida, and the 
last is for those from Texas and States other than 
Rorida, California, and Arizona, 

'^'^6. Grapes, We will discuss fouf of the leading 
varieties of grapes, Thompson Seedless are white or 
green i small, olive-shaped grapes. They grow in 
very large bunches and arc the most popular for 
household uses. The Rame Tokays are large, oval, 
red grapes. They grow in medium to large bunches. 
The Emperor is a large oval dark cherry-red grape 
and is much like the Tokaji^ The fourth type is the 
Concord which is extensively, used for juice, jellyj 
.and table use. They are large, round, blue grapes, 

8-57, To be desirable, grape bunches should be 
of one variety. They sho.uld be mature, have a good 
flavor, and" be firmly attached to the cap stems. 
When ihspccting grapes look for: 
f a. Mechanical injury, such as grapes that ^are 
crushed or split, 

b. Freezing injury which gives the grapes a dull, 
dead appearance: and grapes that are sticky, 
shriveled, c^r have a flat flavbr. 
■ c. Blue or^green mold rot makes the grapes 
watery, mushy, or leaky; and the skin slips from 
them easily. In later suges, a growth of blue or 
green mold holds them together, 

d Overripeness or poor storage causes the grapes 
to become loosely attached to the stem. The grapes 
will become brown and brittle You may note many 
grapes that are crushed, split, and wet. 



Bananas. Bananas are shipped in the green 
state and are ripened domestically in a controlled 
^ atmoipheire of etiiylcne gas. When you receive 
^ihcm, they, may be in any one of three stages of 

"'''^ripeness: 

a, Tuming*ripc is a stage in which most of the 
pe^l IS a j^e-yellow banana color with the tip end 
green. The flesh 'is decidedly starchy, with poor, 
siightlv tart flavor. 

j b: Firm-ripe is a stage in which the peel is a 
bright-yellow banana colW with no more tharra 
trace of- green at the tips and no trace of brown 
specks; The flesh is firm and somewhat starchy with 
undeveloped flavor. 

c. FulJ-ripc is a stage in which the peel is a typical 
yellow, ripe-banana color with flecks of light 
brown to dark brown. The flesh is mellow with 
practically all starch converted to sugar, and the 
flavor is fully developed. 



8-59. Often, banana contracts specify that the 
bananas are to be hands having not more than X 
percent clusters by count and not more than X 
percent loose fingers by count, using random 
samples of 10 percerit of the pounds in the 
shipment There area /ew<OTns used in contracts 
for bananas that you Wed to know to perform your 
inspection. t 
^ •A banana is call^ a finger. 

• Three to seven fingers attached to one another 
but removed from the stem are called a 
cluster. 

• A hand consists of eight or more fingers in a 
cluster. " J ' 

• A banana bunch consists of not less than eight 
hands attached on a stem and weighings not ' 
less than 50 pounds. ' * 

8-60* In performing a procurement inspeaion 
on bananas, observable defects are split peel, scars or 
other discoloration, btuises, cuts, punctures, decay, 
improper ripening, and incorreafsj^e of ripeness. 
Additionally, bananas that arc ovirripe or soft will 
have badly discolored skin and very soft flesh. 
Chilling injury is identified by a dull colored skin 
which is sometimes brown. Anthracnose, a fungus 
disease, appears as a brown discoloration, which 
slowly turns black, and which may be accompanied 
by white mold. Tolerance^ for defects are listed m 
either the procurement document or applicable 
specification, 

8-61. Tomatoes, The different varieties of 
tomatpes available include the red, the hot house, 
and the cherry. The red tomato is most abundant, 
however, the hot house is most desirable because of 
its superior taste quality The cherry tomato is a 
small tomato, popular for use in salads or for 
snacks. Tomatoes that are to be shipped any 
^ distance are picked when mature but before they are 



ripe; that is, before they attain red color. They will 
ripen during shipment or can be ripened by 
wholesalers in specially built rooms and then 
graded for color defects and size. A mature green 
tomato has a glossy green surface with a whitish 
overcast. Its seeds are well developed. A pinjc 
tomato has a slight trace of pink or red ^ the 
bloiBom end. A tomato that is fully ripened is 
completely red or pink. 

8-62. A tomato of desirable quality is mature, 
well formed, plump, fwm, and free from blemishes. 
Defective tomatoes are a poor buy even though they 
may cost less. The savings are nullified by the waste. 
Insure that the tomatoes you accept do not have 
defects that exceed the allowable tolerances. Here 
are a few observable defeas you should^be familiar 
with: 

a. Overrjpcness or softness* Becomes a defea 
when more than 5 percent of the fruit is overripe or 
soft. 

b. Puffiness. Characterized by a spongy textural 
flesh which is light in weight and has" large air 
pockety in the flesh. 

c Drying, medjianical, or. virus injury. These 
conditions make tomatoes appear discolored, 
mottled, dirty, blotched, or streaked, bruised, 
shriveled, or wrinkled* 
Worm damage. 

e* Shoulder scar* Sunken, dark patches on a 
tomato's shoulder. 

8-63. Celery. There are two distinct types of 
celery: Golden Mean, which is bleached white; and 
Pascal, which is green in color. < Pascal is favored 
because of its distinctive flavor and almost 
complete lack of stringiness, but either type is 
acceptable;*Celery of good quality has leaf stems or 
stalks that are brittle enough to snap easily and that 
are of medium length and thickness. The inside of 
^ the stem is sn^ooth* If it feels rough or puffy 
(spongy) to yc^ur finger, the celery is likely to be 
pithy, a condition that is not desirable. 

8-64. Of the defects found in celery, the 
following arc the most common^and can be 
Identified by the conditions listed: 

a. Blight is characterized by wilted tops havmg 
circular pale yellow spots which turn brown to 
ashen-grai^ in advanced stages. 

b Blackheart appears as a brown and black 
discoloration of the heart leaves and is reason for 
rejection. 

c Bacterial soft rot produces a water-soaked soft 
tissue, which turns brown and becomes mushy. No 
offensive odor or slimincss accompanies this 
condition 

d. Watery soft rot is characterized by light brown 
decayed areas with pinkish border^. There is 
considerable leakage from the jjffected tissue. 

e. Freezing injury makes the sialb limp and dry. 
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8-65. Lettuce. The four popular types of lettuce 
are iceberg, Boston; romaine, and <ieaf. Iceberg, the 
most popular of all, as rbund and tightly headed 
>vith very crisp leaves. I: ;s medium green on the 
outside apd has a piile green heart. Boston has a 
rounder, softer, and lighter head.^an the Iceberg. It 
is mediuiTi j'tc, v ^ih light gisieh outer leaves arid 
pale yellow inner leaves. Romaine has an 
elon;;afe<l, stiff hc?.d. It is moderately firm with a 
comser leaf and a stronger flavor than the iceberg, 
Leaf lenuce is not a head but. as the name implies, 
like leaves. It has either a curled or smooth leaf 
with a crisp texture. 

8-66. Head lettuce of desirable quality is tender, 
well trimmed, and firm. It should not have an 
exc^ive amount of outer leavm. Quality leaf 
lettuce IS crisp, loosely branched fro)h the Sialk, and 
well trimmed. Lettuce of desirable quality is free of 
any of the follofiring defects; 
. a. Drying or overmaturity. The outer leaves 
fbccome*scverely discolored. 

6, Tip bum. Dead brown areas along the edges of 
the inner leaves. 

c. Baaerial soft rot. A soft, mushy consistency of 
the decayed tissues, it commonly follov^ lip burn 
or wilting. 

Water soft rot. A wet, leaky, pinkish-brown 
decay. 

8-67. Onions, dry The two most popular 
varieties are domestic and Bermuda. The domestic 
onion has a globular shape. It is of medium size, 
and may be red, yellow, or white, The Bermuda 
onion is flat and may be either yellow or white. It 
has a milder flavor than the domesticQuality 
onions of both varieties are bright, clean* hard^ and 
well shaped. Their skins are dry and will rustle in 
the sack. 

8-68 It IS difficult to detect onions with internal 
rot unless you feel them for softness. Besides 
internal rots, there are many defects that occur in 
onions.'tisted below are a few of the more common 
defects observed during deliveries: 

a Poor storage and handling. The onions 
become soft and flabby The sprouts are more than 
three-quarters of an iniph long in some cases. They 
are soggy at the neck and are riot completely free of 
doubles, splits, or roots on top^. 

b Ammonia injury CausK surface browning on 
yellow onions, deep metallic black on red oniohs, 
and greenish yellow on white onions. 

c Freezing injury. Slight freezing damage gfves a 
water- soaked, grayish -yellow appearance to entire 
fleshy scales. Severe injury affects all scales and 
makes them flabby Scales that are affeaed have 
opaq^ areas. ^ 



' d. Bacterial soft rot. App^rV as a very mushy 
decay which affejpts the scales in^de the bulb. 

€, Black mold rot, Characterized by black, 
powdery spore masses on or between the scales. 

/ Fusarium rbt. A semi watery K) dry decdy, 
progressing^ up the scales from the base, usually 
covered with a white to pinkish mold 

/Pofatocs, white or Irish. 71)ere are many 
varieties of potatoes but industry generdly classifies 
them into Ave basic types: the Round NV^ite, Russet 
Burbank, Russet Rural or Round Russet, Round 
Red group, and the Long White group. Some are 
best for boiling and baking, others for cooking, 
french fries, potato chips; or dehydration for 
instant potatoes. Most potatoes are harvested from 
September to November and require storage 
allow year-round availability. The two leading 
potato producing stales are Maine and Idaho. New 
or early potatoesjiave a thin, feathery skin and high 
gioisture content at the time, of harvest. Old or 
storage potatoes have a thicker skin and are more 
fully mature. Potatoes that are stored have a 
chemical sprout inhibitor applied as a dust or in the 
wash water. Potatoes are best stor^ in a cool, dry, 
dark area. If stored in light, the surface of the skin 
will green, due to chlorophyll development, lliis 
greening often occurs as a result of overhead lights 
in the display area at the retail fiore or commissary. 

8-70. Potatoes of desirable quality are firm, 
relatively smooth, clean, and reasonably well 
shaped. They ar^ rfOt badly cut, bruised, wilted, 
sprouted, sunburned, or lightburned. The size does 
not affca quality and is a matter of choice for the 
particular use. The following are defects you may 
detea durmg inspection of potatoes: 

a. Improper storage Flabby sprouts over three- 
fourths of an inch long. 

b. Scald. Slightly shrunken or discolored areas, 
some of which are sticky. 

c Mechanical injury Bruises, air cracks, and 
cuts are responsible for more than 5 percent of a 
potato being wasted. 

d. Greening. Green coloration in layers of fl^h 
next to the skin characterize this condition. 

tf. Watery soft rot Wet breakdown and smearing 
and wetting of potaotes, sacks, and floors. 

/ Freezing injury Causes browning of the 
vascular system of the fl©h of the potato. 

fl Black heart A dark gtay to jet-black area in 
the center of the potato No external symptoms are 
visible as a rule 

h Bacterial ring rot (dry) A yellow, soft, cheesy 
decoy of a thin layer of tissue in the vascular ring. 

/. Slimy soft rot (bacterial soft rot) T\\t most 
common and destructive rot that affect5 white 
potfltocj. 
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^AS A VETERINARY Specialist, yott may be 
called upon to perform inspections of fish or 
shellfish (referred to as wkterfoods in this chapter). 
You may have to inspect a product in a processing 
plant from the time of off*loading until the fmal 
packaging of the item. Most likely, you will 
perform destination inspections of waterfoods aU 
base level. Whatever the case, you need a sound 
knowledge of processing procedures, of 
classifications of waterfoods processed for purchase 
by the Armed Fora^^and of the correct steps in the 
inspection of these products. 

2. In this chapter we will discuss many aspects of 
processing and inspecting waterfoods. Our 
discussion of processing will include the 
classifications of fish procured for use by the 
Armed Forces and the procedures involved in 
processing and packaging seafoods. In our 
discussion of seafoods inspections, we will also 
consider the means of identifying many of the types 
of fish and shellfish. We will see how to determine 
the condition of these waterfoods from the time of 
harvest through processing, packaging, and storage. 
Fmally, we will look at some procedures used to 
inspect these food items during processing upon 

'receipt at destination and during storage on base. 

3. Since you will be required to inspect chilled, 
frozen, and canned products, you must be able to 
recognize the acceptable and unacceptable quality 
and condition factors for the seafoods procured for 
military use. You must learn the changes which 
waterfoods undergo from the time they are caught 
until they are consumed. Because waterfoods 
deteriorate rapidly, you must know the various 
methods of retarding this deterioration and 
prcs^ng their ^quality, flavor, paiatability, and 
desirability. 

4. As ^ military inspector, you should know the 
nature and extent of the role that other federal 
agencies play in the inspection of military-procured 
waterfoods. For example, waterfoods procured by 
the Armed Forces must be from' establishments 
listed in either the '^Directory" or in '^Guides to 
Federally Inspected Fishery Products.^' 
Establishments that pro^ss fresh and frozen 



oysters, clams, and mussels must also appear on the 
U.S. Public Health Service's "Interstate Shellfish 
Shippers List/ 

5. Finally, you will need to understand 
principles of inspection of both the procurement 
and distribution of all fish and shellfish consumed 
by Air Force personnel. The objective of this 
chapter is to provide you with the knowledge tp 
complete the task before you successfully. 

9. Fresh and Frozen Fish 

9-1. When performing inspections of fresh and 
frozen fish, you must be able to identify the product • 
and insure that it is the item intended for purchase. 
To aid you in identification, this chapter includes 
the military classification of fish. After you have 
confirmed the identity, check the condition. You 
must determine whether parasites are in the product 
and, if so, whether they are a health hazard. This 
section contains information that ynW help you 
make these determinations. Also included in a 
description of fish processing and an outline of the 
proper inspection procedures. 

9-2. Identification. When you try to identify 
any species-of fish purchased by the Armed Forces, 
always use constant (unchanging) characteristics. 
Characteristics that are not altered by handling or 
storage of the fish are generally a reliable means of 
identifying species because they are not subject to' 
much variation. When you use fins as a means of 
identification, observe them for structure, number, 
type (spiny or soft), and position on the body. You 
may also use the position of the lateral line and of 
spines on the head. 

9-3. When you determine the identity of a fish, 
rely upon color only as a last resort. Color patterns " 
in fish are variable and depend much upon how a 
fish was handled after it was caught. Colors such as 
red, yellow, and blue tend to fade rapidly once a 
fish is dead; therefore, they are practically useless as 
a means of identification. On the other hand, black 
. and brown pigmentation does not fade rapidly and 
generally can be used with a fair degree of 
confidence. 
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TABLE 1 
CHARACTERISTICS OF RSH 





'FRESH FISH 


STALE FISH 


PUTRID FISH 


App«aranca 


Brifht (Fish has lost none of Its 
ffeshRess or blooB) 


Dull and dry 


Loss of all brightness and luster; 
color LS dull and lifeless, daco»- 
position apparent 


Odor 


Void of odo r , or odor ' s 
charactarlstic of its tpacias 


Offensive 


Very of fensive 


Mooth 


Closed, unless fish suffocatad; 
then MOuth Bey b« open * 


Open 




Eyes 


ProBinant and clear 


Opaque, dull, sunken 


Great ly sunken 


cms 


Bright, red, no evidence of 

of f • odor 


Pale yellow, dirty or 
grayish re4, covered with 
sliae of a disagreeable 

. odor 


Cray or brown, offensive odor 

r 


Sc a 1 e s 


Shiny and adherent 


Dull and easily reaoved 


Loose, cov 
which h^M^ 


•red with a saeary sliae 
1 very offensive odor 


Surface Sliae 


Clear and odorless 


Body surface nay be 

slightly sli»y or saeary ^ 

or abnoraally dry 


Da7fcT%VaJ 


>us , offensive odor 


u — . 

Fl«sh (Mait) 


Firs and elastic 


Soft and IS easily removed 
fro* the bone 


mthered and flabby 


Ftngar lapressions 


Will not ra sa i n 


Easily Bade and will reaain 




Abdoaen (round) 


Nornal , fxra. and elastic 
abdoBinal walls; no evidence 
of bloatinf or discoloration 


Halls soft and^'flabby 
to bloft) 


VallJ soft, pulpy, and discolored; 
abdoaen of round fish is bloated 
and say even burst 


Vant (anus) 


Flat dr noraal 


May be slightly protruding 


Protruding 


Qlood 


Dright red, no odor 


DuU-colorad in abdoaen, 
usually with a slight off- 
odor 


Dirty-brown with an offensive odor 


Kald in hand 


Rigor holds it fir» < 


Body feels bony and bends 
easily (especially at the 
tail end) 


Drapes over hand loosely * 


In water 


Sinks 


Should sink but nay float 


Floats (gas in poke) 



9-4. Confirm the identity of a lot by checking the 
characteristics of the fish presented against the 
characteristics described for the specified specie. If 
deviations appear, the fish presented may be ol an 
unacceptable species, and should tentatively be 
rejected until positive identification can be made. 

Condition. Deterioration sets in 
immediately after fish are caught, and the delicate 
. aroma and flavor of freshly caught fish are replaced 
in a few hours by a stronger, less agreeable odor and 
flavor. This deterioration continues until the 
product is no longer acceptable as food, Fish 
deteriorate in a progressive manner, going through 
three stages: rigor mortis, autolysis, and finally 
spoilage or putrefaction. 

9-6. ki^T mortis. Rigor mortis is the apparent 
stiffening effect caused by the contraction of the 
skeletal muscles of dead animals. When normal 
metabolism ceases, certain acids accumulate in the 
muscles and cause them to'contract. The presence 
of these acids then keeps the muscles in a contracted 
sute. Rigor can be identified in fish by applying 
finger pressure to the surface, forming a dent. When 
the pressure is removed, the depressed spot will 
regain its original shape. Authorities attribute this 
stiffening to biochemical reactions within the 
muscle. While the theories on rigor mortis make 
interesting study, your concern is the practical use 



of rigor mortis in the fish industry; for example: Is 
rigor mortis good? Bad? How long does it last? 
What do handling procedures have to do with its 
occurrence? Let's examine rigor mortis in the light 
of our interest. ^ 

9-7. Is rigor good or bad? For the fish industry, 
rigor is a very desirable state. The acidification of 
muscle that occurs during rigor exerts a beneficial 
bactericidal effect. Hence, spoilage from bacterial 
action is reduced and held in abeyance. Thus, from 
this standpoint, rigor aids in maintaining storage 
quality. If of sufficient duration, the fish can be 
processed during the rigor stage and will withstand 
longer storage. A prolongation of rigor mortis, 
consequently, is of great economic importance. 

9-8. How long does rigor last? Rigor mortis lasts, 
longer when the fish has exerted little muscular 
activity prior to death and is refrigerated 
immediately after being caught. Handling before 
and during rigor mortis should be minimal. Rigor 
can be prolonged by maintaining fish at or near 
Sl'^F. for up to 120 hours. 

9-9. How do handling methods affect rigor?, 
When fish are netted, they panic and struggle for a 
relatively long period of time. Fish caught in such a 
manner enter rigor very soon after death, depart 
from the condition rather quickly, and have a 
"felatively short storage life. If the fish are landed 
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with a minimum of struggling or are killed 
immediately after boating so that predeath activity 
is minimal in duration and violence, they have a 
longer term of rigor and keep better. 

9-10. Autolysis. Autolysis is a spontaneous 
disintegration of cells by the action of their own 
enzymes; it begins Immediately after death. If the 
flsh in question are eviscerated and beheaded, the 
degree of^ enzyme-caused spoilage is reduced. If 
they are left in the round (not dr^ised) as are ocean 
perch, the possibility of spoilage is very real. 
Chemical methods of testing for autolysis are 
complex and have not proven to be reliable. 
Therefore we are forced to fall back on the 
organoleptic or sensory means for evaluating the 
degree of spoilage. Thus, when inspecting the more 
susceptible species, check for autolysis in much the 
same manner as for bacterial spoilage — smell them. 

9-11. Putrefaction. This is a state or stage of 
relative lack of freshness. For a better 
understanding of freshness, it is best that we 
consider all stages: fresh, stale, and putrid. Table I 
gives you this comparison of observable 
characteristics. What we want is the best quality of 
fish lavailable. We accept fish for processings in 
either rigor or early autolysis. We will not accept 
fish that are in advanced autolysis or that are putrid. 

9-12. Oxidation changes ami rancidity. Oxidative 
changes primarily affect the fat content of the fish 
flesh. Oxidatiop causes a lowering of quality. At the 
time of death, fat-splitting enzymes are released and 
may free or break down the fat. Unsaturated fish fat 
will oxidize even though frozen, and you must 
inspect for such an occturence. Perhaps the first 
indication of oxidation is rancidity. Rancidity 
results in a bitter flavor which leaves a tallowy, 
soapy taste and a strong and pungent odor. The 
color of the fat changes from the norm^ clear to 
yellow and then to brown. 

9-13. Parasites. The last condition of fresh fish 
we ar6 going to discuss is parasitism. Several types 
of parasites, both internal and external, affect 
various species of fish. The internal types include 
parasitic worms, their larvae, and cysts. They are 
located in the intestinal tract and just under the skin 
in the abdominal cavity and are usually removed 
during the cleaning process. From our point of 
view, those which infest the ocean pe^ch are most 
important because we buy fillets ^produced from 
these fish. The perch parasite, a small crustacean 
called the copepod, burrows into the flesh and lives 
off the tissue juices of its host. Being a crustacean, 
just as are shrimp and crabs, it may very well be 
edible. However, most of us have an aversion to 
eating foods that we feel are contaminated, so such 
parasitized fish are rejected as a matter of course. 

9*14. In the commercial trade, perch are often 
sold without candling. For our purchases, though, 
we require routine candling of these fish, because 



we know they are subject to parasitism. We are 
permitted to accept fillets of Pacific Ocean perch 
with a tolerance of no more than two parasites per 
fillet. If more are present, the fish must be rejected. 
If the vendor can remove the excess parasites 
without mutilating the fillet, we can accept them 
when they are resubmined. 

9-15. Processing. Fish procur^ for the Armed 
Forces arc primarily frozen fillets, steaks, or 
portions, rather than fresh whole or dressed, As a 
Qass 3 inspector, you will inspect the fresh product 
and will be concerned with sanitation and 
specification requirements. First, we" Nyill discuss 
the classifications established by specifications and 
then briefly cover filfcting, steaking, portions, and 

freezing and storage. 

9-16. ^f^litary classifications. Fish are procured 
for military use und|r Federal Specification PP- 
F-381. This document will be your guide to the 
acceptable quality level and the form of 
procurement. It classifies the fish into two basic 
types of preservation. The first of these is Type 

I— Chilled, which categorizes those fish marketed 
in a chilled state and which have not been 
previously frozen. The second class is Type 

II — Frozen. This title tells you that the fish will be 
solidly frozen when you see it. Beyond that, you 
should know that some fish are frozen following 
boating, are then thawed for processing in the 
carinery, arid are refrozen for supply to the markets. 

9-17. The cited specification also lists six forms^ 
in which fish are supplied to the user. 

(1) Form I— Whole or Round (not dressed)^ 
When a fish is supplied to the market without being 
cleaned (gutted) or beheaded, the trade refers to 
them as '*in the round.** This expression means that 
the viscera, head, fins, and tail are intact. The buyer 
must do his own processing. 

(2) Form II — Dressed. This form varies in 
accordance with the type of fish and how it is 
prepared for market. It may not be the same degree 
of processing in all cases, because some fish do not 
require descaling or skinning. 

(3) Form III— Fillets (single or butterfly). This is 
the market form for some of the smaller fish. The 
edible, meaty pan of the fish is sliced free from the 
bony structure and is further processed in this form. 

(4) Form IV — Steaks. This is the manner of 
dividing into marketable portions largo, meaty fish, 
such as salmon, cod, etc. 

(5) Form V — Chunks. This is a term you will see 
used with tuna, for example: It means that the 
edible portions are broken or otherwise divided 
into small, irregularly shaped pieces. 

(6) Form VI— Portions. This is the specification 
title for such popular forms of fish as 'Tish sticks** 
or "fingers.'* 

9-18. Filleting. \ fillet is a ^ide of flesh, Cut 
away from either side of the fish along the backbone 
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from behind the pectoral fm back to the tail section. 
If the part of the flesh that forms the wall of the 
visceral cavity rcmaiiw with th^ fillet, the filtet is 
called a mllnape fillet. Most high-quality fillets do 
not contain the nape. Fillets are generally marketed 
in three wajr* 

(1 ) Skin on — tne skin of the boneless fish flesh is 
left on as in ocean perch or whiting. 

(2; Skinless — the skin is removed, as in cod, 
pollock, and certain flat-fishes. 

(3) Butterfly — two fillets are left fastened 
together by the uncut skin of the belly, as in 
whiting. ^ " 

9-19. Filleting may be done by hand or by 
machine. Ragged fillets, fillets with bruises, fins, 
bones, pieces of skin (if skinless), and oth6r areas, 
are trimmed. After the fillets are trimmed, they are 
washed in cold brine or cold potable water and 
cleaned and drained before they are packaged. 
Brine iSNiised to minimize drip formation when the 
frozen fish thaws, and to give the fish a better 
* flavor. Salt, however, may accejferate rancidity and 
discoloration in storage, particularly if the salt 
contains magnesium or calcium. 

9-20. After being washed, the fillets are 
packaged in moistureprOof wrappers. The 
specification or purchase instrument gives detailed 
requirements about the packaging and packing 
materials. Fillets may be wrapped inninits of about 
1 pound. These \inits are then usually packaged in 
5- or 1 0-pound waxed cardboard cartons. 

^9-21. Steaking frozen fish. The steaks most 
commonly bought the Armed Forces are those of 
halibut, king, and silver salmon. Immediately after 
the fish are removed from frozen storage, the dorsal 
and vertical, fins are shaved away with a large sharp 
knife. The fish are than hauled to a bandsaw where 
the steaking operation begins. Two or 3 inches of 
the gristle of the nape are removed with the first cut. 

9-22. With the second cut, the belly and nape are 
removed as one unit. This unit is separated into/two 
^ pieces with the third cut. Large steaks from the loin 
arc divided into smaller pieces for sale, and 
cooking cuts may be diced into two, three, five, or 
six smaller steaks. The steaks get smaller in 
diameter as the tail is approached. 

9-23. Salmon and halibut are handled similarly, 
except that two saws are often used for salmon. 
When steaking salmon, the first sawyer trims away 
th^ fins, saws off the head behind the gills, and 
removes the collar or nape containing the tips. 
(These tips are often saved and smoked for sale as 
kippered salmon tips.) The second sawyer cuts the 
steaks right down to the tailpiece. Tail steaks that 
are too small f9r a single small serving may be used 
for animal food, or they may be sold commercially 
as tail fillets. 

9-24. Fish steaks are packaged commercially in 
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waxed canons, which are made from flat cut blanks 
and are shaped by hand,, by manually operated 
machines, or by automatic/machines. For Armed 
Forces purchases, th^^glazed steaks are usually^ ^ 
packed unmapped in 'wa^ed paper-lined shipping , 
containers. The steaks are arranged irf layers, one 
steak in thickness. Each layer is separated by waxed 
paper or un waxed vegetable parchment. The top 
layer is covered by a sheet of waxed paper in 
addition to the container lining. The steaks may 
also be individually wrapped. ^ 

9-25. Fish portions. Portions are a producr 
developed especially for the Armed Forces. Two 
important advantages of this produa are uniformity 
in size and rcduaion of waste. The portions are 
made from pan-frozen blocks of skinless fish fillet. 
The blocks are sawied on a bandsaw into portions of 
serving size (3" x 3V/')» or into portioned blocks, 
each consisting of three portions. 

9-26. /Vepararion /or oinmng. Canned fish may 
be prepared from either fresh. or frozen fish: The 
fish (thawed, if frozen fish are used) are conveyed to 
the butchering table where the belly wall is slit from 
the head to the vent, om the viscera removed. A 
state cannery inspector may grade the fish for 
condition by the odor of the belly cavity. The 
cannery inspector culls stale or tainted fish. 

9-27. Specifications usually state that fish for 
canning must be precooked until excess moisture 
has been removed and the flesh can be easily 
separated from the bones. The fish are placed in 
steam chests where they are precooked in 
preparation for filling into cans. After precooking, 
they are cooled until the flesh is firm enough to 
handle.- 

9-28, Next, the cooled fish are dressed. The 
heads are removed and the fish are fed into the 
machine, tail end first, back down. The tails are 
removed, the bellies are opened, the viscera are 
removed, and the inner walls of the abdomen are 
scrubbed with revolving brushes. The dressed, 
cleaned fish are c6nvcyed on belts to elevated 
storage hoppers. Fish discharged from the hoppers 
/ pass onto an apron connected to the filling 

machine. The automatic /iller cuts the fish into ' 
proper lengths and fills a specific amount of fish 
and salt into each can. 

9-29. After the can is filled with meat, it passes 
under an automatic oil dispenser which ejects a v * 

measured amount of hot oil into the can. The oil 
serves two purposes: it replaces the strong, fish- 
flavored nattiral oil which was purposely removed 
in th^ precook, and it keeps the fish from being 
.scorched during further processing. 

9-30. In addition to purchasing fish that are 
fresh, frozen, and canned, the Armed Forces buy 
cured fish. Among the different methods of Turing 
. fish are salting, pickling, and smoking. 

9-31. inspection. The best inspection is one in 
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which you can observe all steps of processing. It is 
especially advantageous if you can examine the fish 
in the round (whether it is to be processed further or 
not) and perform an organoleptic examination. 

9-32. During processing. Freshly dressed fish 
must be free of bruises and blemishes and in fHime 
condition. Althougl;i parts of the fish that. might be 
indicative of quality (eyes and gills, for extlmple) 
are removed in the dressing process, the inspector 
still has several other points to assist him. Blood in 
the kidneys must be odorless and bright red;. the 
inside of the nape and the belly walls must be clear 
and bright; the flesh must be firmly attached to the 
/ rib bones; and the scales, slime, odor, and 
appearance must be typical of fresh fish. 

^ 9-33. When the purchase instrument calls for 
veterinary inspection before and/or during 
processing and packaging, you will have the 
opportimity to inspect Ihe fish in the round. If you 
are satisfied with the whole fish,'then follow the fish 
through processing. Maintain the identity of the fish 
during all processing to insure that no substitutions 
of the product are made. Check the fillet-washing 
and brining operations to insure that the brin^ is 
not too strong, and that the fish are properly 
washed. 

9-34. If Uie fillets are to be "skin on," the fish 
must be scaled and washed before thay are cut. If 
skinless fillets are purchased, y^ should sec that 
no pietes of skin are left on theiff 

9-3S. Soft, gelatinous fillets should be rejected. 
These fillets can usually be distinguished from 
normal fillets beause they have a more translucent 
appearance. Six other aspects to ch^k are: 

(1) Processing: lime. Determine that time is 
within prescribed limits, and that the product is not 
unduly exposed to deterioration before it is packed 
in ice and/or placed in the freezer. 

(2) Candling. Sec that such fish as ocean perch 
and "inshore-caught" Atlantic Rounder, cod, and 
haddock, which are likely to be parasitized, are 
candled properly. No more than 2 parasites per 100 
fillets are allowed except for Pacific Ocean perch, 
which may have 2 parasites per fillet. 

(3) Trimming. Be sure that the product is 
properly trimmed. 

(4) Packaging and packing. Insure that 
packaging and packing conform with contract 
requirements, applicable maricings are correct, and 
net weights are correctly taken. 

(5) Scalo. Check weighing scales for accuracy 
and allow for freezer shrinkage it the product is to 
be frozen. 

(6) Rax»rding lot nimiben. Record lot numbers 
or other means of identification so that the identity 
of the product can be maintained until time to ship 
it. 

9-36. The inspection of frozen stpks starts with 



the frozen fish. Determine the condition and 
quality by inspecting the frozen fish before, during, 
and after the steaking. operation. Acceptance or 
rejection is based on the appearance and odor of the 
frozen^oduct. 

9-37. Determine if steaks meet thickness 
requirements and if variations in thickness ai^e 
within acceptable specification limits. If individual 
cross slices are divided into two or more pieces, 
they must be cut on horizontal and vertical lines. Be . 
alert to detect increased thickness of steaks cut from 
the caudal peduncle so that they me^ minimum 
weight requirements. Determine the tare weight of 
the glaze on the steaks. 

9-38. Six months is the maximum safe storage 
period for most frozen fish. This time is calculated 
from the date the fish was initially frozen, with 
thbse e^Cceptiom: 

a. Fillets pf Pacific Ocean perch and 
bocaccio — 120 days. 

b, Chilipeppcr, lobe-jawed rockfish, red 
rockfish, orange rockfish, and channel 
rockfish — 60 days. 

Atlantic Ocean perch— 120 days. 
d. Halibut steaks— 270 days. 

9-39. The Federal specification for chilled and 
frozen fish gives the maximum storage limits at the 
time of acceptance for the various species. All fish 
must be in prime condition regardless of how long 
they have been or are to be stored. Because of 
improper storage conditions, some fillets may 
become stale and rancid after 4 months' storage; 
they should be rejected in spite of contract clauses 
that allow fillets of up to 6 months' freezer age. 

9-40. Inspection of canned fish. The state 
inspector draws a representative sample of each 
code packed. Get the results from him and a copy of 
the certificate that releases the codes for shipment. 
When fish are given an in-process inspection, the 
cutout examioation is performed soon after the 
product is packed. Use a predetermined inspection 
plan and change the plan for each code. This 
method insures a representative sample of each 
code. 

9*41. Hold the samples until their contents are 
neair room temperature. This allows the oil to rise, 
causes normal or abnormal odors to be readily 
detected, and assists in determining the vacuum. 
Using a vacuum gauge, determine the inches of 
vacuum for each of the remaining sample cans. 
Enter defects on the inspection record, 

9-42. Invert the filled open cans on a tray 
adapted for quick drainage. The tray should hold 
10 or more sample cans adequately and should fit 
snugly into^a fluid-collecting pan. As the cans are 
lifted, sniff \hem for objectionable odors and 
dbserve them foKin' erior defects. Examine the solid 
contents for navoT;rodor, and' taste. Break the 
product with both hands and quickly hold your 
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hands close to your nose for detection of off -odors. 

9-43, Note the condition of the skin and observer 
the flesh for honcyco^nbing, watermarking, or pew 
marks which detract from the overall appearance. 
Look for pieces of gill, fin, viscera, detached skin, 
blood clots, hard rigid bone, pieces smaller than 
one-four^ of the volume capacity of the container, 
dirt, inserts or insect pans, glass, wood, hair, metal 
particles, and other extraneous material. 

9-44* After the visual inspection, smell and taste 
the tish. Texture is examined by feeling and eating a 
small sample of flesh* Any off-odor or 
objectionable usie must be noted on the inspection 
record. Sour or putrid flesh is recognized by its 
unpleasant odor» If the cans received insufficicni oil 
after filling and were cooled slowly, the flavor of 
the flesh may be scorched or burnt. 

9-45, Inspeaion of cured fish, The fish must be 
properly split and cleaned. No jMirts of viscera may 
be present (unless cured round), and blood must be 
washed off. The flesh should not be excessively cut 
. or scored as a result of poor workmanship. Salt and 
pickle must be of first quality and must not impart 
off-flavors to the product Wood used for smoking 
must not give the fish undesirable flavors or odors. 

9-46. The flesh must be completely cured 
throughout. The easiest way to see if it is thoroughly 
cured is to cut into the thickest part. There must be 
no evidence of rancidity, bacterial spoilage, or 
other off-conditions. Cured fish should always be 
stored in a dry, cool place, 

9-47. Preayvard tnspeahn. Because of seasonal 
variations and unpredictable catches of various 
seafoods, preaward inspections arc done so that 
seafoods can be stockpiled to the prospective 
vendor's account during the flush season, for 
probable purchase by the Armed Forces during off- 
seasons. This system of inspection is highly 
advantageous to the Government because products 
are inspected before and during processing in.^tead 
of only after processing. Also, the Government 
assumes no obligation to buy the inspeaed stock in 
storage: moreover, storage charges are assumed by 
the prospective contractor and not by the 
Government. 

9-48. Preaward inspections also benefit the 
contraaor because he has in storage a high-quality 
produa that meets Government specificatiqns and 
that he can apply to Armed Forces contracts during 
*thc off-season. Further, the contractor is not 
obligated to sell the product to the Government, but 
may channel it through any outlet he chooses. 

9-49. Inspect the produa just as if it were being 
bought at that time. Identify the containers with the 
DOD Partial Inspection Approval Stamp, coded 
with the letter **03'' indicating *'Prcaward 
Inspection." The product is test weighed at 
destination, after actual purchase and delivery to a 
Government installation. The tare weight, 



including the weight of the glaze, is determined at 

origin. , 
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10. Shellfish 

10-1. Our discussion in this section covers 
shellfish, which include mollusks and crustaceans. 
Shellfish are any aquatic animals with a shell, but 
we will discuss only those that arc edible and which 
arc frequently purchased by the Armed Forces. 

10; 2. Before we discuss mollusks, you should 
know that humans may be poisoned by eating 
shellfish. This poisoning is called paralytic shellfish 
poisoning. Shellfish may contain poison,' which is 
taken from certain waters. The shellfish that 
contain this poison arc principally clams an^d 
mussels, and arc usually found on the Pacific Coast 
from Alaska to southern California, and on the 
Atlantic Coast in the Maritime Provinces of 
Canada. Oysters arc rarely poisonous. Scallops may 
be toxic, but because only the scallop muscle is 
eaten, they have less public health significance than 
clams. 

10-3. The shellfish obtain the poison by feeding 
on small planktonic marine organisms (Gonyaulax 
catenella), which may be ingested without harming 
the shellfish. This plankton, most plentiful in the 
summer, can become so numerous that it colors the 
water red, This condition is sometimes called "red 
tide/' The toxin of the ingested planktonic 
organisms accumulates in the digestive glands and 
other internal organs of the shellfish where it may 
reach high concentrations, A person who eats such 
shellfish may be severely poisoned, and his 
extremities may become paralyzed. 

10-4. Mollusks. The mollusks with which we 
arc most concerned are scallops, clams, and oysters* 
All arc relatively simple life forms, and their 
specific anatomy is not too involved. All three are 
classed as bivalves because their covering shell is in 
rwo parts hinged on one side. They spend their lives 
on the sea floor. Oysters root to one spot where they 
stay; clams, likewise, arc found in beds where they 
live embedded in the sand and mud; scallops arc the 
exception in that can move about or remain in pnc 
spot as the food supply warrants. Scallops are 
harvested from beds, however, in much the same 
mannc^. 

10^5. Scallops. Scallops differ from oysters and 
cl4ms in that they retain their mobility throughout 
(heir life (except for the rock scallop, which 
attaches itself to a rock where it remains throughout 
it$ life span> Scallop)s don't swim in the manner of 
fish, but rather arc jet-propelled. By rapidly 
opening and closing their valves, scallops force 
water from within the shells, causing them to recoil 
in the opposite direction. In this way, they can 
move with or to the food supply Because of their 
mobility, they are found in deeper water than are 
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ciams and oysters, and are less likely to be 
oontaminated by the pollution found in streams. 

* 10-6. While the entire meaty part of scallops is 
edible, the usual procedure is to discard all but the 
central adductor muscle. Some eat these muscles 
raw and acclaim them delicious, whikTothera prefer 
them cooked. Scallops cannot— or rather do 
not ^retain entrapped water, therefore, the>' di« 
soon after netting. They must be processed 
immediately after being boated. Scallop Hsherman 
shuck the scallops, clip off the adductor muscle, 
and discard the balance of the creatures. The 
muscles are then placed in cold storage in muslin 
bags to await delivery to the cannery. 

1 0-7. Scallops are already shucked when they are 
delivered to the cannery and need only to be 
cl^ed and packed. Those intended for inland 
markets are commonly canned and frozen. Some of 
the crop is marketed in the br^ded form, either raw 
or precooked. 

10-8. Prior to processing, you must insure that 
the scallops are in prime condition. Spoilage or 
staleness is usually noted when a characteristic gassy 
odor escapes from a bag of scallops. After the 
scallops are washed and drained, inspect for preces 
of shell and adhering grit, which are causes for 
rejection. 

10-9. The best quality scallops are whitq|or 
creamy in color, although yellow, orange, pink, or 
light gray colon do occur. There are acceptable 
limits for colors other than white. Improper chilling 
or holding too long before freezing causes scallops 
to become dark gray or black. These are not 
acceptable. A yellowish tinge in frozen scallops 
indicate rancidity or oxidation. When you suspect 
this condition, confirm it by defrosting and 
checking the odor, or by cooking ^d tasting. 

10-10. Clams, In our discussion of clams, w« 
won*t worry about ^all the varieties marketed 
commercially. Rather, we will concentrate on the 
type used in canned chowders because this form is 
more suitable for our use. 

10-11. Soft-shell clams are the species harvested 
in greatest abundance in the New England States. 
This clam lives on tidal beaches for the most part; 
diggera gather them with hoes, rakes, or ton^. After 
being caught, the clams are often stored in live 
boxes or floats because when they are kept in this 
manner, the clams purge themselves of sand and 
mud and are then of better quality. 

10-12. Hard-shell dams (called quahog. round 
clam, littleneck. or cherrystone) live on tidal Hats 
and in water as deep as 30 feet. On the Hats, they are 
harvested with rakes and hoes. In deep water, they 
are boated with tongs or power-driven dredges, 
depending on water depth and local regulations. 

10-13. Pacific Coast clams (the razor, the pismo, 
and the hard-shell) are harvested in a manner 
similar to the Atlantic varieties. The shell of the 



razor clun is relatively soft and thin, and diggers 
must be careful not to damage them. 

10-14. Since clam harvesting is conduaed only 
''on the tide,** little onbo^t handling is necessary. 
Diggers produce the largest in small increments and 
make delivery soon after boating the catch. If the 
Jiams are clear of contamination when caught, they 
will be the same when delivered to a processor. 

10- 1 S. Fresh clams for canning are put through a 
steam box. This process causes the shell to open, 
and the clam can be mechanically separated from its 
.shell in machines designed for this purpose. Once 
out of the shell, the clam meats are moved to the 
cannery worktables. Here, the workers clip the 
siphon tips, slit the siphons open", separate the 
visceral parts, and wash out sand and silt. The meats 
are put through grinders and filled into cacns. Fmal 
cooking is done in the can. 

10-16. Clam procurement is controlled by 
Federal Specification PP-C-401, which classifies 
clams as follows: 

• Type I, Fresh (chilled). This applies 
particularly to those clams marketed in the 
immediate area< 

• Type II, Frozen. Clams intendejl for lengthy 
storage and/or shipment inland must be 
frozen to maintain quality. 

10-17. Fresh clams may take on unnatural 
colors. In winter, when water temperatures go 
below 50° F., you may see a brownie-orange tint 
in the area around the digestive tract when the 
clams are first opened. Shucked clams that have 
stood for several days may develop a color that 
resembles the color of tomato sauce. The reason for 
this discoloration is not known; however, clams 
that develop this color are not acceptable. 

10-18. Canned clams are inspected during 
processing at the canning establishment in order to 
determine the sanitation, type, freshness, and 
quality of the raw produa. Clam juice should be 
fairly clear. Clams, either minced or whole, should 
have a clear, bright color. Clam products are 
packed almost exclusively in enameMined cans. 

10-19. Oysters, Oysters are edible the year round, 
and the traditional bad periods reflea only the 
oyster's condition following spawning, a reduced 
seasonal food supply, or the storage and shipping 
problems brought on by hot weather* Oysters are 
one of man's best foods. Even the liquid is 
nutritious because it is high in albumin, mucin, and 
peptides, which are food fractions essential to anr^ 
adequate human diet. Normally, females are fatter 
and meatier than males. Oysters do not die 
immediately after boating if they are kept cool and 
clean. Hence, they can be marketed to be served 
fresh on the half shell. Other forms are frozen and 
breaded. You will be more concerned with these 
latter forms, because these are the forms usually 
used by Air Force dining halls. 
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10-20. Holding market-size oysters on floats in 
shallow water near ghorcf is referred to as 
••floating." Floating causes the'^^wtcr to take on 
water until it is in a bloated condition. Naturally, 
the water will be lost later, but, ixyv\c meantime, the 



operator will have 
water. The buyer will 
produa. The trick is 
this manner are not 
specifications. Federal 



l5ystcr prices for sea 
p with a gTGitly deflated 
il and oysten floated in 
cptable under Federal 
^ficaiioreralso prohibit 



buying "gapers/' the name tef dead oysters. When 
oysters die, the adduaor muscle relaxes and allows 
the shell to open or gape; hence the term ••gapers." 

10-21. Upon arrival at the processing site, the 
oystefs are washed by jets Of water while passing up 
the conveyor and through a rotating screen washer 
10 the storage bins. Oysters from these bins may be 
opened either by steam or by hand. Then the oysters 
are moved to the shucking room where the meat is 
removed from the shell, washed free of foreign 
matter, graded for size, and placed in containers. 
These oyster-meat containers are sealed watertight 
because intermediate handlers sometimes place 
them in water. If oysters are held in contact with 
fresh water for a long period, they will lose much of 
their soluble flavoring properties and will absorb 
considerable quantities of water. This processing is 
known as ••drinking'' or ••soaking," and, like 
floating, is prohibited. 

10-22. After scaling, the containers are packed 
in ice, because they must be kept below 34° F. to 
prevent spoilage. Packed in this manner, osyters 
will keep for about 2 weeks. Some of the shucked 



meats that are quick-frozen and held in subzero 
storage may be kept for a longer time. 

10-23. Oysters are classified in three types as 

follows; 

^ Type I—Fresh (chilled), 

• Type 11 — Frozen. 

• Type III— Individual Quick Frozen (IQF), 

Classes and sizes of oysters differ between the 
Eastern and Pacific Coasts. Table 2 gives the 
various sizes by count per container for each type. 

10-24. It is quite possible that you will see 
breaded oysters, which is the third popular form. In 
" this case, the shucked oysters are diverted to the 
breading facilities, where they are battered, 
breaded, frozen individually, and packed into 
institutional-sized containers. This product must be 
kept in frozen storage, but less tharl^ntaiher 
quantities can be removed from the carton^ and the 
balance can be returned to the freezer. 

10-25. Canned oysters are prepared in the same 
way as are those intended for use as fresh oysters 
except that they receive some additional treatment. 
The washed meats are placed in popular-sized cans 
and are then commercially sterilized in steam- 
heated retorts. Diced or sliced meats are packed 
with all other stew ingredients and are precooked. 
This canned stew needs only reheating for use. 

10-26, In addition to floaters and gapers, reject 
any oysters that are spawny, undernourished, sour, 
bloated, pink, elongated, or green-gilled. Fresh 
oyster liquor is of a translucent, milky color. 
Liquor from sour oysters, in which gas, acid, and 
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TABLE 2 

aj\SSES AND SIZES OF FRESH AND FROZEN OYSTERS 
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odo^ have developed, will be opaque and frayiah, 
in color. You may also notice gat bubbles on tbe{ 
tufface. The Federal tpecification for firesb or ! 
frozen raw shucked oysten contains allowances for 
nuudniuni pieces of shell and for broken oysters. 

10-27. There are tWo more factors peculiar to 
oysters: the appearance of small parasitic crabs, and 
the use of the pH of the oyster liquor as a mean^ of 
detennining die edibili^ of the oysters. The crabs 
are no problem. They are acceptable for Air Force 
purchase and, in fact, are a delicacy themselves. IRie 
pH of the liquor is a different matter. Although an 
oyster has been removed from the water, its 
metabolism does not stop. It will live for houn or 
days oh the oxygen it carries, but all this time it is 
accumulating adds and themore acid, the lower tl^e 
pH. Authorities have set the lower pH limit ^r 
edible oysters at S.9. Since freshly shupked oystm 
range between pH 6.2 and 7.2, they have to gain 
considerable add to become stale (S.7 to S.9) or 
sour (below 5.7). You determine the pH of oyster 
liquor by using a pH meter; for field use, a Taylor 
Slide Comparator is satisfactory. The proper 
procedures for the use of the Taylor Slide 
Comparator were covered in a previous volume of 
this CDC. 

10*28. Crustaceans. A crustacean is any of a 
class of invertebrates (Crustacea) that usually Jive in 
water, breathe through gills, and have a hard outer 
shell. All crustaceans are relatively high in protein 
and are excellent variations in our diet. The ones 
most widely consMmed are shrimp, crab, and 
lobsters. Shrimp far outdistance the others in total 
catch; crab and lobster are becoming more oommon 
in inland markets, but their supply is somewhat 
limited. We shall discuss inspection requirements 
for each of these three. 

10-29. Shrimp, Production extends around our 
entire continental coastiine but the greater part of 
^ the catch is produced in the Southeastern and Gulf 
Coast States. Most shrimp caught for human 
consumption are immediately beheaded, and the 
edible, meaty tails are placed in cold storage on the 
boats. In some instances, the shrimp boat reti^ms to 
dock as soon as its catch is boated; these fishermen 
do not behead their catch at sea but, instead*, behead 
the shrimp immediately after unloading them at the— 
dock. 

10-30. Shrimp fishermen provide thousands of 
tons of several varieties. There are Latin names for 
the individual species,^ but the common names are 
sufficienUy descriptive for most purposes. Brown, 
white, and pink shrimp represent the greater part of 
the harvest. Others, such as the Alaskan pink, the 
side-stripe, and the coon-stripe, are harvested in 
somewhat lesser quantities. 

10-31. The white shrimp is whitish in color and 
is usually somewhat softer than the brown or the 
pink shrimp described below. Its tail is edged in 



green. The lastjsegment of the tail is keeled on top O 
and is edged in dark, color. 

10-32. The brown shrimp is usually tinted a 
brownish or orange hue. Its tail is edged in hues ^ 
ranging from red-purple to sky blue. Two grooves 
about Vt inch long are located adjacent to ahd on 
dther side of the dorsal crest of the tail s£gaieni, 
(Sec fig. 32.) 

10-33. The pink shrimp (also shown in figr32) 
resembles the brown shrimp but has a red or OTown 
spot on each side at about the middle of its tail. In 
color it sometimes tends to be bluish or blue-gray, 
and its tail is edged in blue. The last tail segment 
bears a groove on either side of the central dorsal 
crest.^ 

10-34. Shrimp are found in schools and are 
efficiently caught using otter trawls. With this 
fishing device, large quantities can be boated at one 
time. The nets are trawled 2 to 3 hours at a time or 
until the labor of boating is made worthwhile by the 
quantity in the catch. White shrimp inhabit 
comparatively shallow water (30-90 feet), while the 
grooved shrimp are found in deeper water (up to 
600 feet). The grooved shrimp are harvested at 
night because they are found in much greater / 
abundance at that time. 

10-33. Sea-roving shrimpers stay out for several 
days to several weeks at a time. When a boat stays 
longer than 7 days, the catch is usually sent to shore 
by collection boats at 7-day intervals. This means 
that the catch must be transferred from hold storage 
to the other boat. Shrimp die soon after removal 
from ihi sea, and processing must begin at once. 
Obviously, there are inspection factors during the 
fishing trip. # 

10-36. As the shrimp are dumped on the deck, 
workers separate the shrimp from the trash picked 
up by the trawl. The boat crew may segregate the 
shrimp by size, but temperatures oh the deck force 
the crew to work fast to preclude deterioration of 
the catch. If shrimp dst not processed and placed in^ 
cold storage immediately, they suffer bTacterial and 
autolytic spoilage. Another defect is black spot, a 
condition which affects the shell and which also 
causes unsightly damage to the flesh. Short drags 
with the trawl, immediate sorting and beheading, 
thorough washing, and quick icing reduce the 
Incidence of black spot. Failure to follow these 
practices results in a cargo of substandard quality 
shrimp and one which you should be careful not to 
accept. 

10-37. The shrimp are unloaded from the boat 
and washed. The unfit shrimp are culled while on 
the inspection belt. Heading is done at the picking 
tables (if not already done aboard the vessel). 
Exa/nine a representative sample of the load lo see 
that the shrimp are firm and i^ prime condition. 
Odor is a very good indicator of fresh shrimp. As 
you select samples, note any odors that are not 
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COMMON SHRIMP 
(PINAIUS sniFiiu&) 
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»BOWN GROOVED SHBIMP. P'M*^ GROOVtD SHRIMP 

Figure 32 External features of common and grooved ihrimp* 



typical of fresh shrimp. Bear in mind that a ship's 
load usually consists of a catch made over a period 
of several days and that» even though a few of the 
shrimp arc not in prime condition, the rest may be 
perfectly sound and acceptable. 

10-38. The shrimp are unloaded at the plant into 
the receiving wash tank or onto a conveyor bell 
leading to the tank. The wash tank is used to wash 
the shrimp free of adhering dirt and to separate the 
shrimp from tlic ice used to refrigerate them. 

10-39: Shrimp are sired by count per pound. 
There will be 1 5 or fewer large shrimp per pound, 
whereas there are more than 60 very small shrimp 
per pound. The purchase documents will specify the 
count of shrimp. Most plants now have sizing 
machines which sort shrimp into the different sizes. 
Thk purchase documents Concluding specifications 
or purchase description, DPSC clauses, and 
purchase orders) will specify the tolerance for 
undersize shrimp. Because the larger shrimp are the 
most c)qpcnsive» you must see that these tolerance 
are not exceeded. 

10-40. The procedures for determining size and 
tolerances arc: 

OL Select rcprracntativc sample and spread the 



shrimp on a table so thai you will be able to 

examine them visually* 
6. Establish total count per pound (No. of 

shrimp/No. of pounds ° count/pound), 
c Refer to examination tables of quality 

assurance provisions of the applicable 

specification for the category of defects 

pertaining to size. 

1 0-4 1 . Therc*&re three grades for shrimp stated 
in the U.S. Standards for Shrimp, These grades are 
based on the numerical total value remaining after 
subtracting points assigned to defects found from 
100. Here is the way the grading system works. 
Individual defects have assigned point values, as 
stated in the right-hand column of table 3. You 
inspect the product and note all defects. Next you 
add all the numerical values assigned to the defects 
you fotind. Subtract this total from 100 and use this 
figure to arrive at a grade as shown below; 

• U.S. Grade A or U.Si Fancy — not less than 
90. 

• U.S, Grade B or U,S. Good — not less than 
80. 
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TABLE 3 

SHRIMP ORAOiNO-^SCHEDULE OF DEDUCTIONS FOR FACTORS RATED BY SCORE POINTS 
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Whla schadula of point deduction! U based on the oxasination of- taQpia unity coapbsed o( (a) t^e contonti of 
an entire package or (b) sufficient package* to provide i yasplo unit of I poundi or noro, declared not weight. 



• U.S. Grade C or U.S. Commcrciai-^oi less 
than 70. 

This grade is assigned only after the product has 
passed a flavor and odor examination 
(organoleptically) as required by U.S. Standards. 
The military buys only U.S. Grades A and B. 

10-42« There arc several different specifications 
that apply to shrimp. Thoe spectficadons state the 
requirements for headless, peeled, peeled and 
deveined (P ic O), breaded round, breaded 
butterflied or split, portions, and coolced shrimp. 
These different classifications of shrimp are 
procuk-ed as either chilled, frozen, individual quick- 
^ frozen (IQF), or canned. 

10-43. Most shrimp catches are frozen as 
headed, unpeeled shrimp after they have been 
washed, sized, and inspected. They may later be 
thawed for further processing. In freezing, filled 
>aekaga are placed on portable racks and are 
conveyed to the frazcr* After they are frozen solid, 

# / 



they are glazediyUsually the open packages of 
frozen shrimp are placed on a conveyor which 
carries them under a stream or spray of chilled 
potable water. After passing under this spray, the 
packaged shrimp are inverted and are replaced on 
the freezer racks or packed in master cartons and 
then returned to the freezer. Tfie purpose of 
inverting is to allow the free water in the package to 
freeze on the top of the package; thus, there is a 
covering of ice on both the top and bottom of the 
pack. If the shrimp are to be; IQF, they arc frozen 
individually in continuous freezing cabinets and are 
then glazed before they are packaged. 

10-44, Cooked shrimp are handled as peeled 
(regular or deveined), chilled shrimp. They are 
cooked by immersion in a boiling salt solution. 
After cooking, the shrimp must be quickly drained 
and washed in ice water to lower their temperature. 
When the shrimp have cooled to 35° F. or below, 
they are drained and inspected for broken shrimp, 
pieces of shelly and other objectionable conditions. 
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10-45. Breaded shrimp are prepared from 
chilled or frozen shrimp. Most breaded shrijpnp for 
Armed Forces purchases are prepared from fresh, 
chilled shrimp. The headed shrimp "^^si^e 
properly washed, culled, peeled and deveined. The 
faniail and adjoining shell segment may be left on, 
if this prc^eedure is specified. 

10-46. The purchase description gives detailed 
qualiry requirements for all the coating ingredients 
for breaded sh rimp. Breading must be added to the 
shrimp 111 Aii ^ g motint allowed for the specified 
cpating range. The amount of coating is determined 
before the product is frozen by drawing and 
examining samples in accordance with the 
inspection documents and MIL-STD-105, 
Sampling Procedures (k Tables for Inspection by 
Arrribuies. Batter and breading^must competely and 
evenly cd'ver the shrimp meals (the faniail need not 
be covere<J), 

10-47. Crab. The crab's exoskeleton is a 
hardened substance which is periodically discarded 
as the xrrab grows in size. When the shell becomes/" 
"^oo con^ning for the growing crab, the shell splits 
pi its seal^is, and the crab backs out of it. In this 
/denuded stage, crabs are called soft shell and are . 
preferred eating, because shell and all are edible. 
For commercial purposes in canning, soft-shell 
crabs lend to be watery and poor in texture, and, 
theWore, they are marketed only as fresh crabs. 
This water absorption is brought about by the 
necessity for the crab to inflate its size so that the 
new shell will be large enough for him when it 
hardens. The breeding season is synonymous with 
the molting period, because the male must inser^the 
sperm under the soft shell mantle for the female to 
use It to fertilize the eggs as she produces them. The 
female carries the eggs in cluster under her tail until 
they hatch. Since she heads for the ^pen sea with her 
^ eggs, and because some Slates prohibit female lake, 
market crabs usually are males, 

10-48. Several species of crab dominate the 
market, in the Atlanuc and Gulf Coast areas, it is 
the blue^rab in both the soft- and hard-shell stages. 
On the Pacific side, we find Dungeness, Rock, and 
King crabs, with the latter predominating. The 
blood pf crabs perfuses the tissu^ rather than being 
confined in vesseb, making it next to impossible to 
properly bleed the crab during processing. If crabs 
arc dead or only barely alive when processing starts, 
they will not be acceptable as food, Consequently, 
they are kept in live wells and are maintained in a 
completely healthy stale before being cooked alive. 
Another factor is that it is difficult to remove crab 
meat from the shell if it is not thoroughly cooked. 
Cooking doe35^ot appreciably change the nutrient 
content, 

10-49. Crab fishing could be termed a 
'^piecework" operation because the crabs arc not 
boaicd in vast quantities. The greater part of the 
blue crab harvest is made by using pots, although 



some are caught with bait^ trollincs, dredges, or 
otter trawls. Dungeness and King crab harvests are 
made almos( entirely by means of pots. In some 
fishing grounds, particularly the Alaskan, the 
number of pots per boat or per fisherman is rigidly 
controlled. 

10-50. Crabs must be kept alive until they are 
procc^. Therefore, they ar^ held in tanks aboard 
the fishing boat, with continuous circulation of 
fresh seawater to assure an adequate oxygen supply 
until they are unloaded. Live blue crabs are<Ooked 
whole in steam pressure cookers or in boiling 
water. Upon removal from the cooker, they are 
cooled; then workers remove the shell, viscera, and 
claws, and pick the meat from the shell prepiar^j^q^ 
to canning. Because cooked crab doesn't store 
satisfactorily frozen, some of the blue crab meat is 
canned for shipment and storage, but most of the 
cannery output is marketed as fresh, cooked crab at 
local markets. 
"10-51. The Pacific Coast Dungeness crab is 
Vmuch larger than the Eastern Blue and easier to 
process. The crabs can be butchorid before 
cooking. Cannery workers cut the caijapace (body 
shell) in half and remove the visceral pi^rts and gills. 
Then the crab halves are cooked in boiling water. 
After cooking, workers shake or pic* the meat from 
ihe shell and send it^rough a washing stxation to 
remove bits of shell or debris, After mspection, the 
meat is canned for storage or shipment. The filled 
cans must be kept m cold (32^R to 40T.) storage 
until they are to be used. ^ 

1 0-52 The King crab, the last speifte wi 
we are concerned, gets its name from its s 
crabs may weigh more than 20 pounds an^span 
much as 5 feet Ugm tip to tip of their outstretched 
legs. Only males may be taken legally^ and they 
must be in prime condition and healthy before 
being processe<k('because of the distiince between 
the fishing groioids and the canneries and markets 
in the ^Mower forty. eight/' King crab must be 
processed before shipment. The crabs are 
butchered, cooked, washed, and chilled ^^orc 
canning. Mechanical equipment, such as^^ubber 
rollers, breaks the shells so that the meat may be 
extracted or forced from the shell. The meat is 
again washed, inspected, cooked further in boiling 
brine, spray- washed, reinspecied, and passed to the 
packing table. King crab draws a premium price, 
and processors work to maintain the high quality of 
the product, so that their sales will not suffer 
competrtve market. . 

10-53. King crob is much more suitajy/for 
frcQzing and storage than are other crab speciej. 
PrSraiion for freezing follows much the same 
routine as for canning, except thi^i the meat is 
chilled before removal from the shells. This enables 
extraction with less breaking |ip of the seaions. 
After extraction, the meats art incorporated into 
large blocks (250.^nces meat and 24 ounces 
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waieir), inspected, packed in itorage containers, 
frcoen, glazed^ and shipped. Usen simply saw the 
frozen blocks into desired portions for use. 

10-54. Crab products are clasiiified under « 
Federal Specification PP-C-S66 as follows: 

• Type I — ^White or body crab m^. 
Type II — Claw cr^ meat . 

• Type in — Body and claw crab meat. 

Beyond these basic classificadons, you must know 
that soft-shell crabs must be alive and properly 
packaged according to the (Murchase agreement. Lf 
soft-shell is called for, they must be true soft-shell 
crabsr— not paper-shell nor buckram crabs. Frozen 
hard-shell crabs must be dressed and kept at a 
tempmture of (y*F. or below. The wrapping must 
be such^^^that it wiU prevent dehydration or' 
o^dation. 

^ 10-SS. Canned crabmeat naturally has a salty, 
fishlike odor. The odor of decomposed crabmeat is 
readily discernible; even the slightest 
decomposition produces a penetrating and 
nauseating odor. Small orange-yellow globules 
resembling fish eggs are sometimes found in canned 
crabs. They are eggs and are perfectly wholesome. 
Small quandties of a light yellow fat may also^^be^ 
found. This fat indicates that the crab was large and 
fiilly mabre. Care should be taken to distinguish 
both ^gs and fat from the entrails. 

JX)-S6. Lobster. The lobster is the most glorifipd 
monber of the shellfish family.. There is a notable 
difference between the Northern or Maine variety 
and the Spiny or Rock types caught silong the South 
Atlantic, the Gulf, and the Pacific Coasts. The 
Northern lobster is famous for its proportionately 
huge front claws. The Spiny lobster, on the 
contrary, has no such crushing claws but grows long 
spiny feelers in their stead. 



10-S7. Lobster fishermen lower baited pots to 
the seajK)ttpm and locate their position with 
marker buoys and flags. Some spiny lobsters are 
harvested with dip nets by fishermen in small boats. ' 
After being caught, the lobstera are accumulated in 
holding pounds to permit the conditioning of .the 
new shell on those that have recently molted, and to 
enable the marketing of the others imder better 
price conditions. Some catches are stored in 
floating crates with sea, water circulating freely 
through them. 

10-58. Lobsters are kept alive in holding wells 
until time for cooking. Shippers either tie the claws 
with wire or place a wodden peg in the claws, which 
keeps the lobster from cutting the legs off his 
bedmates. Lobsters are packed live into barrels 
layered with ice and seaweed for shipment to inland 
markets. Spiny lobsters are often handled like 
shrimp since they have no huge claws filled with 
edible meat. The body and tail are separated, and 
only the tail is prepared for eating. The lobster tail 
may be frozen (either raw or cooked) and shipped 
to market. 

10-59. Only small lobsters £^e usually canned. 
They are cooked and picked. The meat is cleaned of 
clotted blood and other offal, and is then washed 
and drained. After the meat has been^ drained, it 
may be dipped in, brine which contains a small 
amount of citric acid to keep it from blackening in 
the can. The meat is manually packed into C- 
enameled cans; lining, bag, or parchment paper is 
used to protect the meat against blackening. The tail 
meat is usually placed on the bottom, the claw meat 
on top. Salt or brine, and occasionally spices, arCy 
added. After filling, the cans are exhausted of air 
for, about 10 to 12 minutes, then are sealed, 
retorted, cooled, and labeled. 
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CHAPTER 5 



Dairy Products 



MORE TECHNOLOGY and controls have^ 
impleineated for dairy products than for any othc 
' namral food. Strict sanitation codes control most 
milk produced tp^y. Automatic milldng machines 
milk the cow ^tqr the udder is sanitized; then, 
machines pump the milk to holding tanks; later 
refrigerated tank trucks take it to a processing plant. 
These procedures virtually eliminate environmental 
contamination. At the in^ocessing plant, milk is 
tested for quality and wholesomeness. Further, jt is 
processed under the vigilance of plam, city, State, 
and Federal inspectors. Few other food products 
undergo the rigid inspections r^uired of dairy 
products. ■ 

Mil|^ahliii^,^^^dairy products are among the 
most important%ods used by the armed forces. Let 
us consider the number of dairy products we 
consume in a day. If we have cereal for breakfast, 
we use milk or cream with it. If we have an omelet, 
we may have cheese with it, and the omelet may be 
fried iii butter, or if we have fri^ or scrambled 
eggs, they may be cooked in butteimwe have toast, 
we have butter with it. If we h^ hotcakes, the 
batter dontaiiis some form of milk. For our 
beverage, we may have a glass of fresh, milk, or 
oofTiee with cream, fresh n^ilk, evaporated milk, or . 
dehydrated milk. For our noon meal, we may have 
a cream soup, butter, cottage cheese salad, 
niacaroni cheese casserole, and fresh milk or cream 
with our coffee. For supper, we may have fresh milk 
again, and ice cream for dessert. As a snack, we Aiay 
have^ a malted milk. Not only do we use dairy 
products directly in such ways as' these, but we 
also use them indirectly in such foods as pastries, 
breaded foods, and many other cooked foods. 
Milk, then, is a significant component of our daily 
diet. 

3; You, the veterinary specialist, must not only 
insure that the proper quality and quantity of milk 
and milk products are procured, but you must also 
prevent the use and consumption of unsafe products 
within the military establishment. To properly 
perform these important tasks, you 'must have a 
basic understanding of the quality controls placed 
on dairy products, including the procurement 



quality assurance procedures used by the military. 
.You should also be familiar with the 
' microorganisms opmmon to dairy products and the 
results of their presence in those items. Finally, you 
fnust be familiar wjth the various laboratory 
examination^ used in the analysis of dairy products 
to determine quality, wholesomeness, and contract 
compliance. 

11. Quality Controls and Inspection of Fresh 
Dairy Products 

11-1. A thorough inspection system, which 
begins on the farm and continues through all 
aspects of milk production, processing, shipping, 
and storage, is necessary to insure proper quality 
controls on the dairy products purchased by the 
military. You could be involved in any of the 
aspects of this overall inspection plan, depending 
upon the responsibilities of the Base Veterinary 
cSfFice to which you are assigned. Whatever your 
job, though, you "will need to have a good 
knowledge of the product requirements set down by 
the military. These requirements can be.found in a 
variety of publications, including contracts; 
specifications; the Grade "A*' Pasteurized Milk Or- 
dinance, AFM 74- 1 5 , Procurement Quality 
Assurance, Appendix A, Fresh DSuy^-l^fvduc^ as 
well as the various contracts let by the military. Tlie 
sources of information on product ^requirements 
that you will use most frequently will be AFM 
74-15, Appendix A, and the applicable contracts. 
We will discuss AFM 74- 1 S in a later section of this 
, chapter. Now, let's turn our attention to military 
contracts. 

1 1-2. Contracts. We cannot overemphasize the 
importance of contracts, or any inspection docu- 
ments. If you lack an understanding of what con- 
stitutes inspection documents or if you can't in- 
terpret them, you will fail as an inspector. Contracts 
for dairy products are prepared and awarded by the 
purchasing and contracting office, although some 
contracts may occasionally be let by DPSC. TheN 
contract usually consists of the primary contractual 
document accompanied by and/or referencing 
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other i^lated documents. The primary contractual 
document fttpulaiei special requirements, such as 
the following: 

a. Size of container. 

b. Type! of container. 

c Grade of the product to be procured. 

<L Quantity to be delivmd. 

e. Time of delivery. 

/ Place of delivery. 

g. Other specific requirements. 

1 1 -3. Related documents might be referenced in 
a contract (thereby making them a part of the 
contrac^t) or may be Attached to the contract. 
Collectively^ tb0 contract and the referenced (or 
attached) documents make up the Purchase 
Instrument, pcx us consider ^^lat documents might 
be referenced or attadied to a contract 

a Subsistence Master Solicitation (SMS). 

b. Buyer's guide. 

c Federal and Military Specifications. 

d Amendments. 

e. Purchase descriptions. 

/ DOD deviations. 

g, DPSC clauses, articles, conditions, and 
special provisions. 

11-4. Frocnrement Quality Assurance 
Prpcedorcs. The instructions to assure imiformity 
in the administration of the procurement quality 
assurance provisions of contracts for fresh dairy 
foods are found in Appendix A of AFM 74- IS. 
This directive outlines concepts and policies as well 
as prescribes the procedures and techniques 
necessary to perform uniform procurement quality 
assurance. Since a large part of the Veterinary 
Service's inspection responsibility deals with dairy 
products, you must familiarize yourself with the 
information presented in AFM 74- IS. Although it 
is needless to reprodxice all the material in AFM 
74- IS, we will discuss the general aspects of this 
directive and present some of the duties of 
veterinaiy food inspectors who are responsible for 
various aspects of the procurement quality 
assurance of fresh dairy products purchased by the 
military. 

11-S. There are three inspector positions 
necessary to properly implement procurement 
quality assurance: 

• Administrative Control Inspector (ACI). 

• Origin Inspector. / ^ 

• Destination Inspector. 

You may be required to fill any one o^ a 
combination of these positions. Let's discuss them 
and learn their function and how they coordinate 
their activities. 

11-6. Administrative control inspector (ACI). The 
ACI, who often serves as the origin inspector at a 
prime contractor's plant, is' responsible for the 



administration of the procurement quality ^ f 
assurance procedures for the contr^ctor(s) for 
which he is assigned. He will maintain liaison with 
the origin inspector(s), if any (sometimes the ACI 
functions as origin inspector for a prime 
contractor), and the destination inspector(s). Some 
of the ACI's specific duties are: 

(L Develops a sampling plan for Government 
laboratory testing. The ACI arranges for the routine ' 
selection and submission of samples for chemical 
and bacteriological testing. The frequency of 
sampling is derived from AFM 74- IS, Appendix 
A, and the quality history of the contractor. 

b. Arranges for origin and/or destination 
sampUng for laboratory testing. He coordinates his. 
sampling plan with origin and destination in order 
to insure its proper use. 

c. Provides the destination inspector with 
current, reliable data on product quality so that he 
can fulfill his inspection and sampling 
responsibilities at his installation. 

d Determines if any qullity control problems 
have been discovered at eittiCT origin or destination. 

e. Assures that the contractor has provided r\ 
accurate tare weights and production codes to each 
destination. 

11-7. Origin inspector. This inspector is 
responsible for conducting the procurement quality 
assurance procedures and coordinating all actions 
and results with the ACI. When not acting as ACI, 
i.e., when he is origin inspector at a subcontractor's 
plant, he will perform the following duties: 

a. Provides data to the ACI on the contractor's 
quality control. 

bi Coordinates any necessary changes that the 
ACI has arranged in the sampling plan. 

c. Assists the ACI with any problems related to 
accurate tare weights and production eodes at the 
plant. 

11-8. Destination inspector. The destination 
inspector's duties comprise an integral part of the 
quality assurance of fresh dairy products. His 
primary function is to supply the ACI with current, 
reliable data on the contractor's quality control. In 
other words, the destination inspector performs 
examinations on dairy products, as well as submits 
samples for laboratory testing. The frequency with 
which the destination inspector performs his duties 
is determined by the AQ, and is based on the 
quality history of that contractor. Our discussion 
will reflect the normal frequency. The niimber of 
samples and examinations will either increase or 
decrease in frequency, depending on the reliability 
of the contractor's quality control. There are six 
main tasks involving sampling and examining dairy 
products that the destination inspector must 
perform in order to gather the information 
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necessary to evaluate quality and contract 
compliance of ditry products; 

<L Examination of Net Weight and Volume. 
Obce each week you should examine eadi line item 
(each size container) for net weight. Normally, * 
dairy products are weighed; however, you, as the 
•inspector, should occasionally perform a 
volumetric examination to check the accuracy of 
the tare weight used in your net weight 
examinations. 

b. I>ctcrmination of Temperature on Dchvcry. 
You should check the temperature of the shipment 
daily on each delivery. Be sure to take temperatures 
throughout the load to assure it meets the 
requirements. 

c. Determination of the Age of the Product on 
Delivery. You should check the code date during 
the tempcratixre examination to assure that the 
shipment meets the requirements. 

d. Determination of Keeping Quality: You 
conduct this examination to determine whether or 
not the milk is of sufficient quality to stay fresh for 
the stated shelf life. This text provides a valuable 
source of feedback information on plant problems 
related to, excessive contamination of fresh dairy 
products. The product should be stored at a 
constant 40*^ F. preferably, or at 45 F. The product 
should be tasted either 7 days after the date of 
pasteurization if stored at 40*" F. or 5 days aifter 
pasteurization at 45** F. The presence of winey or 
fruity flavors is the first indication of spoilage by 
psychrophilic organisms. 

e. Collection and Submission of Dairy Samples. 
You must collect dairy samples on a routine basis, 
as arranged by the ACl, and submit them to the 
appropriate Army medical laboratory for 
bacteriological and/or chemical analysis. You 
should pack your specimens in dry ice in 
accordance with the instructions in Volume 2 of 
this CDC. The correct number of DD Form 1222, 
properly completed, should accompany the 
shipment. 

/ Organoleptic Examination. You should check 
the product for off-^dor and off-flavor as you 
check the temperature. 

11- 9. The data obtained from the laboratory 
tests and the examinations performed at destination 
are used to help compile the contractor's quality 
history file. The AQ uses this file to determine the 
frequency of examinations and sample submissions 
for the destination and origin inspectors to use. We 
will not discuss the rules for determining the 
frequencies Yfcrt because Appendix A of AFM 
74- 15 states them in detail. 

12. Microorcanismt Comaion to Dairy 
Products 

12- 1. The action of microorganisms results in 
deteriorative changes in fresh dairy products. We 
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will discuss some of the common microorganisms, 
their importance, and the results of their, presence 
•iri fresh dairy products. This background informa- 
tion will serve as a basis for a later discussion of the 
laboratory analysis of dairy products. 

1 2-2. The microorganisms of dairy products of . 
most concern to us are: laPctic-acid-producing bac- 
teria, spore-forming bacilli, coltform bacteria, and 
yeasts. Your understanding of these microorga- 
nisms will help you perform inspections on the pro- 
duas, request laboratory analysis, interpret the 
results of the lab analysis, and use the lab results to 
correct discrepancies iri produaion. Although 
some bacteria are necessary to produce such dairy 
products as sour cream, buttermilk, cottage cheese, 
an<i cheese curd, the growth of some bacteria in our 
dairy products, can cause disease or off -odor and , 
off-taste. " ' 

12-3. Lactic- Acid-Producing Bacteria. Lactic- 
acid-producing bacteria are divided into three piain 
groups: (1 ) streptococci, (2) staphylococci, and (3) 
lactobacilli. They grow rapidly at temperatures 
from 60** F. to 90*^ Ffand inhibit the growth of 
many other organisms. 

12-4. Streptococci. ThesjC spherical -shaped bac- 
teria, which occur in Chains, are the primary cause 
of sour milk. But their presence in milk is'not all 
bad, for these same baaeria are used as '^starters" in 
making butter, Cheddar cheese, and cultured buttery 
milk. 

12-5, Staphylococci, Staphylococci are com- 
monly found in ascptically drawn milk. Some spe- ' 
cies of this bacteria are thermoduric (heat-resistant) 
to the extent that they can survive pasteurization 
temperatures, particularly high-temperature, short- 
time (HTST) pasteurization. Other species are 
pathogenic, and cause boils, wound infeaions, and 
mastitis in cattle. Still others produce a heat-stable 
enterotoxin (a biological poison), which is a com- 
mon cause of food poisoning. Since staphylococci 
can survive pasteurization temperatures and are ex- 

^tremely dangerous if not properly controlled, we 

"^must make sure that milk is kept properly refrige- j. 
rated at temperatxires below that at which these bac- 
teria will grow. Temperatures should be no higher 
than 50*^ F. before pasteurization and no Higher 
than 40*" F. after pasteurization. 

12-6. iMctobacilli, Lactobacilli are commonly 
found in milk. T^iey ferment lactose to lactic acid 
and are u^ed in the production of certain cheeses. 
One species, L. thermophilus, is a thermophile and 
can be found in pasteurized milk. 

12-7. Spore-Forming BacilH. These are rod- 
shaped bacteria, highly resistant to heat, and com- 
monly found in the soil. The presence of spore- 
forming bacilli in milk is a good indication that the 
cow was not properly cfeaned before milking, that 
dust in the milking barn has gotten into the milk, or 
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dot the xMamk vmod in haadling Ike milk were 
difty. Since Chqr are redittnt 10 heat, puteor^^ 
does moi fmerally UU there becteria. The moet 
efBDcdve amy «> oootrol ipore-fonniog bactUi ia to 
mte ocrtain that the eiCaUishoieot 0^ 
stiiatty practicei proper sanitary procedures. 

12-^ Gallfsrre Btetcrla. Coliform bacteria are 
short, frara-oeptive. rod-shaped orpnisnts. Yoo 
can expect to find diem In nearly all raw millL In 
they are ao o>aiiiioo in raw iniOc diat if you do 
not find them you will be wise to suspea dial an 
afent baa been added to destroy them. Their 
prcacnce m laffB numbers is an indication of poor 
or faulty sanitation in both raw and pasteurized 
milk. The presence of coliform bacteria in raw milk 
may be due to 'any one or more of a number of, 
, reasons, suc^ as: 

a. Poorly miltiztd equipment and utensils. 

b. Dirt foiling into the milk or milk containers. 
c Manure falling into the milk or milk con- 
tainers. 

12-9. Coliform organisnu are normally destroyed 
by proper pasteurization. How is it possible then 
for them tp be in milk after pasteurization? It's 
really quite simple: the product has been recontami- 
nated after pasteurization. This problem could oc- 
cur in a number of ways, for example: 

a. Improper cleaning and sanitizing of equip- 
ment, utensils, and piping, 
fr. Improperly covered containers, 
c Condensation dripping into the product. ' 
(L: Contaminated bottles or bottle caps. 
c Handling of the milk or processing equipment 
by employees who do not practice good per- 
sonal hygiene. 

12-10. llie following preventive measure must 
be followed if coliform bacteria are to be 
controlled. Milk not delivered to tfie processing 
plant vnthin 2 hours must be cooled to at least SO'^F. 
and held at a temperature no higher than 50^ F. 
until delivered. If milk is not properly cooled, the 
bateria will grow very rapidly. Furthermore, the 
milk may contain the enterotoxin-producing 
staphylococci, which are not destroyed by 
pasteurization. This enterotoxin is capable of 
causing food poisoning in people who consume 
infected milk; therefore, proper sanitary procedures 
and proper temperatures must be maintained if we 
are to control coliform bacteria. 

12-11. Yeasts. If we wdre to place a yeast 
organism and a bacterium side by side under 
microscope, we would see that the yeast is much' 
larger. Yeasts are from 10 to 15 microns in size, 
while baaeria are from 0.3 to 5 micfons in size. 
Despite the size difference, the structures of the two 
are similar. Yeasts can tolerate a rather high acidity 
(pH 3.5), and they use lactic acid for energy. They 




afExt daily products in mi^ waysL For iniluioe; 
oenatn species of yeafta» because, of their Mrong 
fermeotadre and ozidattve abilities to mendiolize 
carbohydrates, can ewe gusmrw in sweetened 
condensed milk. In addition, yeastinesa (yeatt 
flavor) is ooounon in old cream and often carries 
over to butter when old cream^ is used in its 
manufacture. Abo, some yeasts cause changes in 
cheese, such u a yeasty flavor and flat dongated 
holes commonly referred to as **sUt-eyes** or "'fish 
eyes.'* Once again, temperature is important in 
controlling this organism. Pasteurization 
temperatures usually destroy yeasts in dairy 
products. 

12- 12. In short, dairy bacteriology is important 
'to us for four m^or reasons: 

Q) BeneHcial 'microorganisms can develop 
desirable flavors and other desirable characteristics 
in certain dairy products such as milk an cheese. 

(2) Pathogenic microorganisms may be spread 
throiigh dairy products and result in disease to the 
consumer. Tuberculosis, typhoid fever, and septic 
sore throat are examples. 

(3) Detrimental microorganisms may cause 
undesirable changes/such as deterioration, 
undesirable flavors, undesirable odors, or spoilage, 
without being pathogenic. 

(4) Some microorganisms are neither beneficial 
nor detrimental, but add to the total bacterial count 
and result in a product that fails to meet sanitary 
requirements. 

13. Analyses of Dairy Products 

13- 1. The analysis of dairy products involves the 
product from its early stages of manufacture to the 
Hnished product; You may have already had an 
opportunity to request that the laboratory perform 
certain analyses, or perhaps you have run some 
yourself. Regardless of the reason for these 
analyses, we cannot request or perform such tests 
without first knowing>the properties of milk and the 
tests used to analyze these properties and to 
determine a wholesome product. 

13-2, Properties of Mllk« In order to protect 
our milk supply from adulteration and to provide 
the best product available, you need to know the 
properties of milk. These properties can best be 
described in terms of color, flavor, odor, and 
specific gravity. You submit samples of dairy 
products for laboratory analysis to insure that the 
product received is of the quality desired. By 
knowing the normal properties, you can identify the 
bnormal. 

13-3. The normal color of milk varies from light 
cream to light bluish-white. Milk with a high fat 
ntent and/high carotene content is more creamy 
in coldK Other constituents that affect the color of 
milk ar^ casein, salts, and riboflavin. 
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1 3-4! Milk is ewDined orgynolqitically for off* 
odor more often tbn for my other fKtor. The 
rcasoD is that if inspectors tasted raw milk they 
would expose themselves to the danger of 
cofltracxiDg a^milk-bome disease. Inspeaors cao 
inally tste properly paateurized milk safely, and 
tb^ cao smell a cao or cartoo of milk as soon as it 
has heen opened to diedL for milk odor. Normal 
milk has a^pleasant odor and a sweet lactose flavor. 

13-5. The normal specific gravity of milk varies 
from 1.027 to 1.035, with ao avcra^of 1.032 M 
60*F. An instrument called the lactometer b vacd 
to determine specific gravity. Specific gravity is 
determined for the purpoae of detecting whether the ^ 
mitk has been grocdy adulterated with water. The 
test can also be used to estimate soKds-not-fat nd 
total solids in milk. 

13-6. Udkoratfory Teste. There arc three types 
of laboratory tests that are performed on fresh dairy 
pnMhicts: chemical, physical, and bttctenological. 
For the most part, the different teats arc nsoally 
performed by Army Medical Laboratories al the 
..request of the destination inspector 0bUowmg the ^ 
frequency schedule determined by the ACiy 
However, Acre arc aoroe bate veterinary facilities 
that are responsible for performing certain 
laboratory examination* on dairy products. 
Whatever your responsibility, you will need to 
know what types of tests are necessary to determine 

quality, wholcaomcnem, and contract compliance; 
if you submit sampks, you will need to know what 
' tests to request and how to interpret them; if you 
perform bswc lab tests yourself, this chapter can 
aerve as a limited procedural refereqce guide. 

13-7. Standard plate count (SPC). This 
bacteriological examinirtioo (outlined in Volume 2 
> of this CDQ is a means of determining the number 
of bacteria within a food item, for our piffposcs, 
within a sample of dairy products. Each dairy 
product has a maximum allowjible number of 
bacteria (counted as colonies) per unit of 
measurement; for example, X number of colonies 
per gyam or mililiter of sample. The tolerance for 
each type of pro<hict is' Bated in the applicable 
ipedfication, and sometimes ^j^ioted in military 
contracts. The SPC cxaminatioo can be used sa an 
indication of the' quality of the product; a low 
quality item wUI have a higb bacterial count while a 
high quality item will have a low bacterial count. 

13-8. High SPC kveb are generally indicative of 
contamination after the pasteurixati on of the 
product. Often, die product n p«a into improperly 
sanitized containers, or the proccanng equipment 
may be dirty; either way, the result is a 
oootaminated product. 

13-9. Coltfbrm test. This lest is designed to 
determine the presence and number of oojiform 
organisms in dairy products. The two most 
important types are £. coil, found in the 
gastrointestinal tract of man and animals, and 



Aew€)bacter aavgenes, found in dust and soil Sinco 
coliforms are usually destroyed by pasteurization ,\ 
dicir presence in fresh daiary products indicates N 
poatpasteurization contamination. The source of 
cxmtamination can be any of the following: 

• Impropo' sanitation of equipment 

• Cpntamination of the product with water, raw 
milk or other materials contaminated with 
coliforms. 

• Improperly covered containers. 

• Contaminated cartons. 

• Hand contamination of produa contact 



13-10. Let's look at the procedures for 
performing the ooliform test. 

a. Equipment and reagents: 

(1 ) Deaoxycholatc agar. 

(2) Eosin Methylene Blue agar (EMB). 

(3) Wire inoculating loop. 

(4) Sterile 1 1-ml pipette. 

(5) Incubator.. 

(6) Petri dishca. 

(7) Distilled water. 

(S) Otebec colony counter. 

b. Preparation of media. Autoclave the EMB 
al 121X. for 20 min. at 15 pounds prenure. 

The desoxycholate agar cannot be autoclavcd 
because excessive heal is detrimental. This agar will 
be sUTihxed if it is heated to boiling, and is stirred 
frequently while it b being dissohred in distilled 
water. 

c. Procedures: 

(1) Place I ml of the sample to be tested into 
each of three petri dishes. 

(2) Pour about 10 ml of sterile desoxycholate 
agar (cooled to 44*C to 46*0 into each petri dish, 
rotate to mix, and allow lo harden. 

(3) After the agar in the dishes has hardened, 
cover with a thin layer of desoxycholaie agar and 
allow it to harden, 

(4) Incubate the inverted petri dishes at 35**C. for 
24 hours. 

(5) Count the colonies in all three plates and 
average the total; report as colonies per ml or 
colonies per gram, dqpending on whether a Uquid 
or a solid (semisolid) product was tested. This part 
of the test pves you the count for nonspecific 
coliforms. Lxi's continue and see bow to determine 
if EL coU is present in the sample. 

(6) Select some typical colonies from the 
desoxycbolate plates and streak them, with wire 
loops, onto several EMB plates. 

(7) Incubate the EMB plates, inverted, al 37X1. 
for 18 to 24 hours. 

(8) The growth c4 E coli is dewnstrated by the 
presoice of a green sheen on the plate. 

■I 

13-11. Babcock test for butt erf at content. 



73 



Butterfat is an imponant ingredient of most dairy 
oProducta; the percent of butterfat of an item 
determines, in pan, its cost For this reason, the 
butterfat content of dairy products is of great 
concern to veterinary inspectors. The butterfat 
rapurements for any of the many dairy products 
purchased by the military are listed in the 
applicable q)edfiGations. The BaBoock test can be 
used to measure the butterfat dbntent of a dairy 
product sample, wheth^ it is liquid or semisolid. 
Here are the procedures for testing miUc: 
a Equipment and Reagents: 

(1) Bottle, butterfat determinadon, milk test, 
BaboodL 

(2) Burette, automatic, 17.S ml. 
P) Bottle and pipette, add, 2*liter. 
(4) Sulphuric add, tedmical. 

(3) Centriftige, laboratory size, 1 10- volt, AC 
DC. 

(6) Water ba|h deep enough to cover fit column. 

(7) Dividers (nonstandard, purchased locally). 

(8) Pipette, butterfat determinadon, milk. 

A. Procedures: 

(1) Mix the sample thoroughly by pouring it 
back and forth several times between the sample 
bottle and a mixing glass of suitable size, and adjust 
die temperature betweea 16** and 21°C. / 

(2) Immediately after mixing the sample pipette, 
put 17.5 ml of die sample into a milk^testing bottle 
by means of a ]7;6*ml pipette (about 0.1 ml will 
cling to the inside surface of the pipette). To 
remove the drop remaining in the pipette tip, blow 
dirough the pipette afier free flow has stopped. 

(3) Add 17.3 ml of sulphuric add (temperanu*e 
IS* to 20*C.X hold the bottle at an angle and rotate 
it to wash down any milk that clings to the inside of 
the bottle neck. Add the acid slowly in three 
portioi}s, and shake the Babcock bottle after each 
addition. 

(4) Shake die bottle in a circle at fairly rapid 
speed until its contents are uniformly brown. Then 
shake it vigorously for about 30 seconds. 

(3) Centrif^ for 10 minutes (1 100 RPM). 
(6) Add enough hot water (above 60X.) to raise 



die level of die contents of die bottie to the base of 
die botde neck. 

(7) Centrifuge for 2 minutes (1 100 RPM). 

(8) Add enough water (above 60X ) to float die 
fat column well up into die nack of die botUe. 

(9) Centrifuge for 1 minute (1 100 RPM). 

(10) Place die botUein a water badi at 54^ to 
60*C. (be sure diat die water is above die top of die 
fat column) and leave it for 5 minutes. 

(11) Remove the bottle from the water bath. 
Hold it in a pcrfccUy vwtical position, and set die 
spnad of a pair of dividers so diat one point 
coinddes widi the extrone lower part of the lower 
moiiscus and die other part coincides with die 
upper line of die top meniscus. Set calipers on die 
blank side of die botde neck to ensure utmost 
accuracy. Set one point of die calipers at the zero 
mark on die botde, and read direcdy die percentage 
of fat from die scale on die neck of die botde 
coindding widi die upper point of die dividers. 

(12) If you use very warm acid (above 21X..) 
which has been in a warm room, add a small 
amouniat a time to die sample; after each addition, 
shake file sample dioroughly until the desired coffee 
color is produced, preferably, dKf acid should be 
cooled in a refrigerator. 

(13) If die milk is warm, add acid in die manner 
described above. 

(14) Bodi of the above conditions require less 
add dian a condition in which die milk and add are 
between 16°C. and 21X^ A^ amount of warm 
acid may cause charrin|' an^floating of curd 
particles in the fat column. 

(13) Discard all analyses in which curd or 
charred material is in die fat column, or in which 
die reading is indistina. 

13-12. The butterfat content makes up only a 
portion of die to^al solids present in dairy products. 
The rest of die solids are classified as solids- not-fat. 
The Army medical laboratories perform 
determinations upon request for solids-not^fat, 
butterfat, and total solids when samples arc 
submitted for testing. But, to properly interpret die 
results of die laboratory tests you must dieck die 
contracts and the applicable specifications to 
determine the required percentages. 
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This workbook places the materials you need where you need them whJe you 
arc studying. In it. you.will find the Study Reference Guide, the Chapter Rev.ew 
Exercise L their answers, and the Volume Review Exerc.se. You can eas.ly 
compare textual references with chapter exercise items without fhppmg page 
back and forth in your text. You will not misplace any one of these essenUa^ 
study materials. You will have a single reference pamphlet >jhe proper sequence 

^°Th^d^ce8 in your workbook are autoinstrucUpnal aids. They take the 
place of the teacher who would be directing your progress .f you were m a 
classroom. The workbook puts these self-teachers into one booklet^ you w.H 
follow the study plan given in "Your Key to Career ^e-^. °P">^"^- ^^^J 
in your course packet, you will be leading yourself by eas.ly learned steps to 

mastery of your text. u ^» "Ymir 

. If you have any questions which you cannot .-"^"^^^^/^^^^^"f/?. J,°; 
Key to Career Development" or your course mater.al, use ECI Form 17, Student 
Request for Assistance," identify yourself and your inquiry fuUy and send it to 
ECI 

Keep the rest of this workbook in your files. Do not return any other part 

of it to Eq. ^, ^ . 

This miteiial includes "FOR OFHCIAL USE ONLY" informat.on which cannot be 
released to unauthorized persons. The provisions of AFR 12-31 apply. 

EXTENSION COURSE INSTITUTE 
Air University 
FOR OFFICIAL USE ONLY 
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STUDY REFERENCE GUIDE 



1 Use this Guide as a Study Aid. It emphasizes all important study areas of ^his volume. Use 
the Guide for review before you take the closed-book Course ExammaUon. 

2 Use the Guide for Follow-up after you complete the Course Exarnination The CE results 
will be s^nt to you on a postcard, which will indicate ^^SaUsfactory^' or ^^Unsatisfactory comple- 
tion The card will list Guide Numbers relating to the items missed, Locate these numbers m the 
Guide and draw a Une under the Guide Number, topic, and reference. Review , these areas to 
insure your mastery of the course. ^ 



Guide 
Number 

Guide Numbers 400 through 413 

400 Introduction to Animal Service; The 
Veterinary Small Animal Clinic; pages Ml 

401 Animal Diseases: Epidemiology; pages 1 1-14 

402 Animal Diseases: Communicable Diseases 
That Are Not Zoonotic; Noncommunicablc 
Diseases; pages 14*17 

403 Animal Diseases; Parasitic Diseases; pages 
17-22 

404 Introduction to Military Working Dogs; 
Procurement; Training; pages 23-27 

405 Medical Aspects: Care and Treatment; pages 
27-32 

406 Medical Aspects: Records; pages 3243 

407 Introduction to Fresh Fruits and Vegetables; 
Physiological Processes of Plants; pages 
4447 



Guide 
Number 



408 Inspection of Fresh Fruits and Vegetables: 
Inspection Criteria; Inspection Directives; 
Government Purchases; Air Forc6 
Procurement Inspections; Surveillance 
Inspections; pages 47-52 

409 Inspection of Fresh Fruits and Vegetables: 
The Top Ten; pages 52-55 

410 Introduction to Watetfoods; Fresh and 
Frozen Fish; pages 56-61 

41 1 Shellfish; pages 6l'-^8 

412 Introduction to Dairy Products; Quality 
Controls and Inspection of Frd^Dairy 
Products; Microorganisms Common to Dairy 

r Products; pages 69-72 

4 1 3 Analy^ of D¥i7;ProducU; pages 72-74 



CHAPTER REVIEW EXERCISES 

The following exercises are study aids. Write your answers in pencil in the space provided after each 
exercise. Immediately after completing mch set of exercises, check your responses against the answers for that 



set. Do not submit your answers to EC! for grading. 



Objective: To undersiaoxl the complete operation of the zoonoses control cliruc and animal quarantine 
procedures related to privately owned animals. 



^ MODIFICATIONS 

/0,^<^/h^A /—3>J of this publication has (have) been deleted trr 
adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
and Trchni9al Education." Deleted material involves extensive use of 
military forms, procedures, systems, etc. and was not considered appropriate 
for use In vocational and technical education. > 

32. Define epidemiology. (2-2) ' 

33. What4re three physical nonliving agents that can cause diseases? (2-4) 

34. How might a host combat invading organisms? (2-5) 

0 r 

35. What are the common portals of entry for an organism mto the host? (2-5) 

36. What can sometimes complicate treatment of a bacterial infection when an antibiotic \s used? (2-7) 

37. bst six secondary factors involved in the development of a disease. (2*8) 
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38. Which sex, male or female, is more likely to transmit leptospirosis more readily between canines and why 
is this so? (2-9) 



39, State three conditions of animals that make some more susceptible to disease than others. (2.10-12) 

40, How does the size of a susceptible population affect the transfer of disease organisms? (2.15) 

41 , What are the three basic procedures for controlling disease? (2-17) 

42, In reference tt) conUoUing disease, how do we increase the resistance of the host? (2.19) 

43, Name three zoonotic diseases. (2.20) 

44, How is rabies virus normally introduced into the human body? (2-21) 

45, In what phase of rabies do the first symptoms occur? (2.23) 

46, After the first phase of rabies, what are the two possible forms of the disease called? (2-23) 

47, List the symptoms of the dumb form of rabies, (2-25) 

48, Can man be infected with rabies by a dog In the dumb stage of the disease? (2^25) 

49, What are the three techniques normally used by the laboratory in diagnosis of rabies? (2-26-27) 



50. Why should rabies suspects be confined and the disease allowed to progress? (2-27) 
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3L What is the period of quarantine for an animal suspected of having rabies? (2-28) 



52. What type of microorganism causes leptospirosis? (2-30) 



-A 



53. Why should animals with leptospirosis be confined or kept away from other animals even after recovery 
,from the disease? (2-32) > 



54, What is the cause of the disease commonly known as ringwomi? (2-33) 



55. What are two methods of diagnosing ringworm? (2-35^ ^ 

56. ' What disease is the "scourge of do^dom''? (2-38) 



Si. What is the incubation period of distemper? (240^ 

58. What type of microorganism is responsible for causing infectious canine hepatitis? (2-42) 

59. With what other disease are the early symptoms of infectious canine hepatitis often confused'' (2-42) 



^^0. What condition may result in a dog which is recovering from infectious canine hepatitis? (244) 



61* In addition to all members of the cat family, what animal is susceptible to feline distemper'' (245) 

\ 

62. What are t^e symptoms of feline pneumonitis? (248) 

63. What IS the best protection for a cat against feline pneumonitis? (2>50) 
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64. What produces Inflammation of the skjn (dermatitis)? (2-52) 

■ i 

65. Describe conjunctivitis. (2-54) 

66. What are some possible causes of conjunctivitis? (2-55) 

67. Whai IS otitis and what symptoms would a dog havmg it display'' (2-56, 57) 

, ■ \ 

68» What IS the most common cause^ of gingivitis? (2-59) 



69. What are the symptoms of gingivitis?^ (2 -60) 



70. How can gastroenteritis (inflammation of the stomach or intestine) be delected''- (2-63) 



71. What nfjgJRrtwo general types or classifications of parasites'' (2-65) 






72, How IB a definite diagnosis of parasitic diseases made'' (2-67) 

/ 

73, How does a dog contract or become infected wfth hookworms? (2-68) 

74, What cndoparasitcs arc zoonotic and what diseases do they cause in humans? (2-^8-70) 

75, If a person were to request infomtation for preventing transmission of tapeworms to his small toy poodle, 
which is a house pet, what should you tell him? (2-74, 75) ^ 

V 

76, What are the first signs of infection of an animal with heariworms? (^16) 
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77. .What arc the four stages in the life cycle of theheartworm? (2-X7) 



78. How can you detect the presence of micro fflariae? (2-79) 



79. What are the three stages of development in the tick? (2-82) 
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80. What treatment would be necessary to completely rid an animal of fleas? (2-85, 87) 



81. What is the first step in treating infestations by fleas? (2-87) 



82. How are most lice transmitted from one host to another? (2-90) 



83. What are the names of the two types of mites that cause skin disease in small animals? (2>9 1) 



84. Normally, how is an inflammation of the skin determined to be mange? (2 '92) 



85. Describe the characteiisitcs of an ear mite infection. (2-93) 



8i6i How are ear mites diagnosed? (2-94) 
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MODIFICATIONS 

/JL _of this publication has (have) Ifeen 4eJ^d i^^ 

adapting this material for inclusion in the "Trial Impleinentation of a 
Model Systeni to PVbvid^ Currlculun) Materials' for Use in Vocational 

and Technical Education.** Deleted material involves extensive use of 
mi 1 itary fonns, procedures, syst^s, etc. ^nd was not considered appropriat 
f(>r use Ln vocational and technical education. 
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CHAPTERS 

Objective: To be able to detennine the wholesomeness and condition of fruits and vegetables by applying basic 
facts concerning plant life and its breakdown, product procurement, certification and shipment, and the 
control of product storage environment during inspections. 



1. What is photosynthesis? (6*2) 



2. What is transpiration? (6-3) 



3. What is respiration? (6^) 
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4. When is a fruit mature? (6-5) 3^ Y 

5. Describe "ripene^." (6-6) . 



6. What are three types of heat that affect the shipping, storage, and distribution of fruits and vegetables? (7-2) 
(7-2) 



7. What are two methods of removing fieid heat? (7-3) 



8. What arc some ways to decrease vital heat in fruits and vegetables? (74) 



9. What is "container" heat? (7-5) 



10. What two temperatures will satisfy the storage requirements of most fruits and vegetables? (7-7) 



1 1 . What situation will cause shriveling of fruits and vegetables? (7-7) 



12. What environmental factor is closely related to humidity? (7-9) 



13. Is there one relative humidity that is optimum for the storage of all fresh fruits and vegetables? Explain 
(7-11) 



'14. Bn^fly describe controlled atmosphere (CA). (7-13) 

L.-.^:-- - 

15. Describe condition factors. (8-1) 



16. Describe quality factors. (8-1) 
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17. Describe "gftdc." (8-1) 



18. What are the two categories of condition factors? (8-2) 



19. What is an example of a biological condition factor? (8-3) 



20. What is the most commonly encountered physical condition factor? (8-7) 

! - , ■ . ■■ 

21 . What action can you take if Vou feel that there are enough quality defects to cause you to question 
grade of a shipment of fresh fruits and vegetables? (8-1 1) 



22. What is the highest grade a fresh fruit or vegeuble can receive? (8-14) 



23. What information could be found in the specification for a particular produce item? (8-16) 



24. For what information would you read a US Standard? (8-17) 



25 . What is the purpose of DPSC Articles and Qauscs? (8- 1 8) 



26. What is the purpose of a "purchase description** found in a contract? (8-19) 



27. What are two ways the govemment can purchase fresh fruits and vegetables? (8-20) 

28. What is the main difference between street and fielcj buying? (8-2 1) 



29. What items are listed in the Subsistence Master Solicitation? (8J4V-^ 
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30, What agency issues an inspection certiflcate indicating the product complies with contract requirements 
for grade? (8-28) 



31. When may a vendor inspect his own produce for grade? (8-28) 



32. Generally, who performs the class 3 inspection on produce procured by the milltaiy? (8-31) 



33. What should you do if during a class 4 inspection of produce (DPSC contract) you find that the products 
do not match those on the inspection certificate? (8«3 3) 



34. Whd do you notify if you want to recommend rejection of a shipment of produce on a class 8 inspection? 
(8-38) 



35. What is your main concern during a class 6 inspection of produce? (8-40) 



36. A shipment of Government-owned produce arrives at your base from a DPSC warehouse. What class 
of inspection do you perform? (8-43) 



37. When wotild you perform a class 9 inspection on produce at the cold storage facility? (8-44) 

38. What is the purpose of a class 7 inspection? (8-46) 

39. What arc the "top ten" produce items purchased by the military? (8-48) 

40. On apples, what defect is characterized by diffuse browning and killing of^he skin? (8-50) 



41 . What defect of grapefmit is characterized by a brownish decay accompanied by a penetrating* rancid 
odor? (8-52) 
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42. '^Why thouldn't you^m^^ as a K^dc to maturity? (8-54) 
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43. What arc two common types of injury common to grapes? (8-57) 




^ 44. How are bananas ripened? (8-58) 




' 45. Describe the injury caused by chilling bananai. (8-60) 


• 


46. If tomatoes are to be shipped any distance, at what fiagc of maturity and ripeness should they be picked? 
(8-61) 




47. Celery that has dry, limp stalks has probably been subjected to what type of injury? (8-64) 


- 


48. Describe the characteristics of desirable head lettuce. (8-66) 




49. How can you best detect internal rot in onions? (8-68) 




50. What happens to poutoes that are stored in light? (8-69) J 




51 . Describe the desirable characteristics of high quality potatoes, (8-70) 


• 


CHAPTER 4 

Objective: To shSi^ouiedge of how to relate the biological characteristics of waterfoods to the problems of 
handling, processing, and Inspecting the products. 

1 . What is the firtt step in inspecting waterfood products? (9«l) 


■f 
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2. 



If you must use color as a last resort in identifying species of fish, which colors can be used with a fair 
degree of safety because they do not fade rapidly? (9*3) 



3. 



What are three changes that all animal flesh goes through after death? (9-5) 



4. 



Why is rigor mortis a desirable characteristic of fish? (9-7) 



5, 



How does the method of catch affect rigor mortis in waterfoods? (9-8) 
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6. What is autolysis? (9-10) 



7. When does autolysis begin in a fish? (9 -10) 



8. When inspecting fish, you note that the appearance is vey dull and the flesh is withered. What state 
of freshness do these characteristics indicate? (9-1 1 ; Table 1) 



9. What organoleptic characteristics indicate rancidity in fish? (912) 



10. What portion of a fish is affected by oxidative changes? (9-12) 



1 1 - What disease in humans is caused by consuming **copepods'* (perch parasites) which burrow into the 
flesh and live off the host's tissue juices? (9-13) 



12. How are most parasites detected In fish fillets? (9-14) 



13. Under what circumstances does the military allow frozen fish to be thawed and then rc frozen prior to 
purchase? (9-16) 
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14. What Is Form in fiih? (9-17) 

1 5. Usi the three ways fillets of fish arc generally marketed. (9-18) 

16. What purpose docs washing fish fillets In a brine solution serve? (9-19) 

' 'it - - 

1 7. What parts of a fish are removed during the stcaki^ process? (9 2 1 , 22) 

*> 

18. What arc the advantages of fish portions? (9-25) 

19. Are canned fhh prepared fresh or frozen? (9-26) 

20. Why is oil added to canned fish? (9-29) 

21 . What ii the best method that you can use for inspecting fish processing? (9-3 1 ) 

22. What is the tolerance allowed for parasites in cod and haddock? (9-35) 

23. What is the maximum safe storage life for frozen fish? (9-38) 

24. What is the purpose of holding canned fish samples until they reach room temperature? (9-41) 

25. What cohditionj of the flesh and skin of canned flsh detract from the overaU appearance? (9-43) 

26. ^Vhat should you do after you check the appearance of the fish? (9-44) 
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27. What is the easiest method of determining whether or not fish have been thoroughly cured? (9-46) 

28. What b the purpose preaward inspection and how docs this obligate the Government? (9-47) 
29 What obligation is put upon a vendor after a pfcaward Inspection is performed? (9-48) 

30. What inspection procedures are to be followed during a prea.ward inspection? (9-49) 

31 . List the principal shellfish that contain a poisoojesponsible for paralytic shellfish poisoning? (10-2) 

32. Why are shellfish that are harvested from "red tide" a;cas of public health significance? (10-3) 

33. What common seafoods .are claMifiea 33 molluaks? (10-4) 

34. Why are scallops less likely to be contaminated by pollution than clams and oysters? (1 0-S) 

35. How do scallops differ from other mollusks? (10-5) 



36. Why must scallops be processed Immediately after harvesting? (10-6) 

37, What indication do you look for to detect spoilage or staleness in a bag of fresh scallops? (10-8) 



38, What conditic»i Indicates rancidity in frozen scallops? (10-9) 



39. Why are soft-shell' clams stored in live boxes or floats after being caught? (10-11) 
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40. What is the purpose of steaming fresh clams for canning? (10-15) 



41 . What effect docs a water temperature below SO^'F. have on fresh clams? (10-17) 
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42. What causes dams to become the color of tomato sauce? (10-17) 



43. What is the "bad" period of oyster condition? (10-19) 



44. What docs the term "floating" mean in relation to oysters? (10-20) 



45. Why is the amount of exposure to water so important during oyster processing? (10-21) 



' 46. What is "drinking" or "soaking" with regard to oyster processing? (10-21) 



47. If you receive a shipment of Type 11, Gass 1, Size (d) oysters/how many would you expect to find per 
6 pounds? (10-23; Table 2) 



48'.' List seven condition^ of oysters that make them rejcctable besides being floaters or gapers. (10-26) 



49» During a class 4 inspection of oysters, you find many 'Small parasitical crabs on them; is the presence of 
these crabs reason for rejection of the oysters? (10-27) 



50. What factor it most reliable in determining the freshness of oysters, and how is it detected? (10-27) 



51. List the crustaceans most widley ponsumed. (10-28) 



52. Ifshrimp are to be kept at sea for a period (A time, how are they processed? (10-29) 
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53. What arc the common names of the three species of shrimp representing the greater part of the harvest? 
(10.30) ' ■ ' ■ "f^ 



54. How can you distinguish a pipk shrimp from a brown shrimp? (10-33) 



55. What undesirable conditions can 8iunir in shrimp that are not processed aqd chiUed immediately after 
harvesting? (10-36) . \^ . 

V 

56. When inspecting fre|jh shrimp, what factors can you use in detemiining if they are in prime condition? 
(10-37) 



57. What is a good indication of shrimp freshness? (10-37) 

58. How are shrimp sized? ( 1 0-39) 

59. What documents will specify the tolerance for undersize shrimp? (10-39) 

60. What is the lowest numerical grade allowable for a militliry contract on shrimp? (10-41) 



6L What is the purpose of inverting packaged shrimp during the glazing operation after the open packages 
pass under a^spray? (10-43) 



62. Where will you find detaflcd quality requirements for breaded shrimp? (1046) 

63. What does "range" refer to in breaded shrimp? (1046) 

64. Why are soft -shell crabs not normally used for canning? (1047) 



65. Why are crabs difficult to bleed prior to processing? (1048) 

22 



66. Which species of crab must be processed prior to shipment and Why is this so? (10-52) 

^ L 

67. Which species of crab is the most suitable for freezing? (10-53) 



68. While Inspecting canned crabmcat you find sniall orange-yellow globules and small quantities of ( 
li^t yellow substance in the can. What must you do? (10-55) 



69. Differentiate between the spiny lobster and the northern lobster. (10-56) 



70. Of the two types of lobsters,' which one is often handled like shrimp and processed rather than sold live? 
(10-58) 



7L Why is lobster meat dipped in brine that contains a small amount of citric acid prior to canning? (10-59) 



CHAPTER 5 



Objective: To demonstrate a knowledge of the microorganisms associated with dairy products and the 
analyses of dairy products for quality and wholesomencss. 

1 . How can proper quality controls on dairy products be Insured? (1 M) 



2. What publications list the requirements for dairy products set down by the military? (1 M) 

3. Who at base level prepares contracts for dairy products? (11-2) 

4. . What makes up a Purchase Instniment? (1 1-3) 

5. What'mjblication contains the instnictions for procurement quality assurance? (11 -4) 
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6. Whit is found in AFM 74-1 5, Procurement Quailty Assurance, i^ppcndix A, Fresh Dairy Productsl (11-4) 

7. ^ Whit are the three ^wpcctor positions invoWed in Procurement Quality Assurance? (11-5) 

8. Who is responsible for the idminlstration of Procuremei^t Quality As5urance?( 1 1 -6) 

y ^ - 

9. Who assures that the contractor has provided accurate »tare weights and production codes? (11-6) 

10. What are the general duties of the Origin Inspector? (11-7)^ 

1 1 . What is the primary ftjnctlon of the Destination Inspector? (11 -S) 

i 

H^. What determines if the frequency of sampling dairy products will increase or decrease? ( 1 1 -S) 

13. How.do you determine if mUk is of lufficlcnt quality to stay fresh for the length of the shelf life? (1 M) 

■*■''■■» 

14. How long do you keep milk (for a keeping quality test) at a temperature of 40°F.? (11-8) 

1 5. What purpose docs the contractor*! quality history tile serve? (11-9) 

•* 

f. 

«. 16. What cau9ei the doteriorative changes that take place in fresh dairy products? 

I . ' ■ . 

17, Name four microorganisms of cpncdm to us with regard to dairy products, (12-2) 

18, What three groups of bacteria comprise the lactic kid producers? (12 -3) 
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19. What type of bacteria are used as sUrters ip jntking cultured buttcrniak? (12-4) 

0 * - 

^0. What^ype of bacteria will you usually find in ascptically drawn milk? (12-5> 
21. What ii the importance of lac tobacflli? (12-6) / 



3/^ 



22. What is a common source of spore-foiming bacilli in dairy products? ( 1 2-7) 



23. What bacteria do you expect to find in raU milk, so muph so that its absence causes you to suspect 
inhibitors were added? (12-8) 



24. What is indicated by the presence of large numbers of coliform bacteria in milk? (12-8) 



* 25. When are colifomi organisms normally destroyed? (12-9) 



26. To what temperature must milk be codei^it4Us not to be delivered to the plant witjiin 2 hours? (12-10) 



27. What microorganism in milk can tolerate rather hi^ acidity? (12*1 1) 



28. Howdoyeastsaffect dairy producu? (12-11) 



29. What causes fish eyes in dieese? (12-il) 



30. Name the general' properties of milk with ^ch yoii'should be familiar. (r3-2) 



31 . What is the nomfial cdor of milkr (3-3) 
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/ 32. Why should an inspector test the odor of raw milk and not the taste? (1 34) 

- 33. With what instrunicnt do we test the specific gravity of niilk? (13-5) 

34. What are we attempting to detect when we measure the specific gravity of milk? (13-S) 

X . . , ■ ■ ■ ^ ■ - 

35. Why are laboratory tests performed on fresh dairy products? (13*6) 

\ , ; : • ^ ^ . 

36. What.is the purpose of the SPC test? (13-7) 

37. Where do you find the tolerance for the bacterial count of a dairy product? (13-7) 

38. WhatdoesahighSPClevelgerierally indicate? (13-8) 

39. ^ What are the two most important coliform organisms with regard to dairy products? (13-9) 

40. WhatisthesourcebfF. CO//? (13-9) , 

41. What is the source of i4ero/wcreraeTO^enej? (13*9) 

42. What two types of agar are used to perform the coliform test? ,(13-10) 

43. What type of agar used in the coliform test must not be autoclaved? (13-10) 

44. What type of agatr demonstrates £ CO//? (13-10) 




45. What doe< E, coli look like when growing on eosin methylene blue agar? (13-10) 



46. For what purpose is the Babcock test used? (13-1 1) 



47. What mikes up the total solids of milk? (13-12) 



48. Where would you fmd the requirements for percent butterfat, solids-not-fat, or total solids in a dairy 
product? (13-12) ^ . * 



27 



ERIC 



331 



ANSWERS FOR CHAPTER REVIEW EXERCISES 
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CHAPTER! 



1 . a To prevent petn' from becoming health hazards. 

b. To prevent animal population control problems in the community . 

2. a. Immunizations. 

b. Parasite treatment. 

c. Bacterial and fungal infection' treatment. 

3. By neutering pets. 

4. From either a commercial source or base medical supply using nonappropriated funds. 

5. Nonappropriated. 

6. The Base Commander. 

7. The Base Commander. 

8. He must present proper identification. 

9. Advise the caller to bring his pet to the clinic for examination. 

10. To record all clinical treatments and immunizations of pets. 

11. Only veterinary service personnel. 

12. AFR 1 63-4, Prevention and Control of Communicable Diseases of Animals. 

13. DDForm793andAF Form 1554. 

14. When a new certificate is made or the animal dies or departs the station. 

15. Watch aD animals closely. 

16. To prevent emotional stress in the pets' owners. 

17. Gean the area immediately. 

18. It is a normal reaction of an excited animal. 

19. Be sure to practice adequate sterilization and disinfection pr^^dures. 

20. By autoclaving. ^ 

2 1 . Residual sterilization chemicals may kill the virus in live virus vaccines. 

22. They should be melted, shredded, or sufliciently mutilated to prevent reuse. 
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23. They are accountable to CBF. » 

24. CL Order the item and use it immediately. 

6. Maintain a running balance of each controlled item on AF Form 579. 
c Maintain an AP Form 582 on each item ordered from commercial sources. 

25. a. Make an AF Fomn 582 for each item. 

b. Prepare a prescription for each use and make appropriate entries on^the AF Form 582. 

c. Maintain the prescription for 3 years with the AF Form 582. 

d. Destroy the AF Form 582 3 years after the last entry disposing of theproduct. 

26. a Micioscopic examination of feces. 

b. Ear swabbing. . 

c. ' Skin scraping. y 
d Blood sample examination. 

27. When an animal bite incident is reported. ^ . 

28. It is fUed in the patient's medical records. ^ . ^ 

29. The local civilian quarantine authorities. ^ ^ 

30. a. When the animal is involved in a bite incident. 

b. When the animal is transported from one state, or country, to another. 

31 . To secure information on rules for quarantine rules, etc. 

32. A study of all the fac tors that influence the occurrence of diseases in a community. 

33. A Scalding. 

b. Freezing. 

c. Ionizing radiation. 

34. Through immunity. 

35. a. Eye. 

b. Skin. 

c. Respiratory tract. 

d. Digestive tract. 

e. Reproductive tract. 

36. Antiobiotic strains of organisms sometimes develop. 

37. fl. Sex. 
b. Age. 

c Nutritional status. 

d Housing. 

€, aimate. 

/ Trauma. 

38. Male; widespread urination and a tendency to smell or lick areas on which other dogs have urinated. 
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• 39. CL Youth. 

b, Sute of health. 

c. Housing conditions. 

40. Transfer of the organism is enhanced. 

41 . a Prevent or redt^ce conuct with infected animals. 

b. Increase the resistance of the host. 

c. Treat the infected host. 

42. ^Vaccinate the animal. 

43. CL Rabies. 

b. Leptospirosis. 
c: Ringworm. 

44. Through^ animal bite or scratch. 

45. Prodromal (begirming). ■ ^ 

46. CL Furious. 

b. Dumb (paralytic). 

47. The animal is sluggish and morose. 

48. Yes. Through infectious saliva entering a cut or scratch while examining the dog. 

49. a. Examine the brain tissue for Negri bodies. 

b. Demonstrate fluorescent bodies. 

c. Inoculate mice with a suspension of the brain tissue. 

50. To insure accuracy of the lab tests. 

51. Ten days. 

52. A bacteria. 

53 The animal continues to shed the organism for some time after recovery. 

54. A fungus. 

55. a. Microscopic examination of hair or lesion scraping. 

b. Culture the scraping. 

c. Demonstrate fluorescence of the lesion. 

56. Canine distemper. 

57. 6 to 9 days. 

58. A virus. 
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59. Distemper. 

60. Transicnl opacity of the cornea of the eye. 
6). The raccoon. 

62. a Sneezing. 

ft. Mucous membrane inflammation of the nose. 

c. Secretion of tean. 

d Eye membrane inflammation. 

e. Fever. 

63. (L Avoid exposure to sick animals. 

b. Don't overcrowd. 

c. Prevent stress. 

64. External irritations. 

65. Inflammation of the lining of the eyelid. 



66. <L Bacteria, 

ft. Viruses, 

c. Foreign material. 

d Chemical agenu. 



67. Inflammation of tW skin within the ear canal ;.;est]essncss, scratching or rubbing, and head shaking 
or inclining the head. 

68. Accumulation of calculus deposits on the necks of the teeth. 

69. Swollen, ulcerated, and bleeding gums. 

70. Vomiting and diarrhea are general symptoms. 

7 1 . Endoparasites and ectoparasites. 

N 72. By identifying the parasite or its eggs. 

a Ingestion of larvae. 

ft. Skin penetration by the larvae. 

c Prenatal infection by larvae. 

74. a. Dog hookwonns; cutaneous larva migrans (ground itch), 
ft. Roundworms; visceral larva migrans. 

75. (L Feed him only prepared food, 
ft. Keep him "flea-free." 

76 . A chronic cough or rapid tiring. 
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'77. a Eb* 

b. MicrofHtfii. 
C Um. 
€t Adult. 

78. Only with a microscopic examination of a blood sample. 

79. a. Larva (seed tick). 
b. Nymph* 

c Adult. 

80. (L Give an oral or topical preparation to the animal. 
b. Deflea the animal's environment. 

8 1 . Discovery and iden tiflca tion. 

82. By direct contact. 

83. a. Sarcoptes. 

b. Demodectes. 

84. By microscopic examination of the mites. 

85. Irritation of the ears and a tarlike substance with a foui odor. 

86. Through microscopic examination of ear swabbings. 



MODIFICATIONS 

/y^^ 33^ 3^ of this publication has (have) been deleted in 
adapting this material for inclusion in the "Trial Implementation of a 
Model System to Provide Military Curriculum Materials for Use in Vocational 
.'lod Tcchnica] Education." Deleted material involves extensive use of 
miUcury forms, procedures, systems, etc. and was not considered appropriate 
for u.se in vocational and technical education. 



CHAPTER 3 ' " 

1 . The means by which plants, with the use of sunlight/manufacture oxygen and simple sugars. 

2. The process by which excess water is given off from a plant. 

3. The process by which plants break down stored compounds to liberate energy. 

4. When growth stops and the seeds are fully developed. 

5. When enough starches have been converted into sugars to rnake the product fit for use. 

6. Field, vital, and container heat. 

1, Hydrocooling and vacuum cooling. 

8. Refrigeration, waxing, wrapping, and harvesting at a less advanced stage of maturity. 

9. Heat acquired from the actual container material, from the warehouse and transport vehicle, and from 
the surrounding atmosphere. 

10. 32"F, or45"F; 

n» Fluctuating temperatures. 

I2» Temperature. 

13. No. The relative humidity should be dose to the moisture content of the item being stored. 

14- It Is a process of replacing the oxygen with inert gas. 

1 5. Such factors as decay, disease, and InlemaJ unseen factors inherent to that particular product. 
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16. The categories are appearance, texture, and flavor. 

17. The sum of the charactejsjstics at the tfane the item is graded, Including both quality and condition 
factors. 




1 8. Biological and physical. 

19. Decay or insect damage. 

4 

20. Mechanical injury. 

21 . Request a formal review or a grade reinspection. 

22. US Fancy (or Extra Fancy). 

23. A detafled description of the specific requirements for the product. 

24. The possible grades for that item, the tolerance for undergrade items, and definitions of temis used to 
describe grading factors. 

25. Supplementary information on such topics as inspection procedures, inspection certificates, and delivery 
requirements. 

26. Describes qualifying factors that are unique or which are higher than those incorporated in the grade 
specification. 

27. Street buying and field buying. 

28. In street buying, the procurement agent visits a terminal or local market. In field buying, the agent 
visits the growing area or packing facility. 

29. Items to be purchased, quantities, specifications, delivery dates, closing, time, and applicable clauses. 

30. TheUSDA. 

31 . When the value of the produce does not justify the expense of a USDA inspection. 

32. TheUSDA. 

33. Halt the inspection and notify your NCOIC or your OIC, who will *m turn notify the Quality Assurance 
Office, Subsistence Regional Headquarters of DPSC (QAO-SRH-DPSC). 

34. Notify the personnel Aihe receiving activity and Inform the carrier of the reason why the product is not 
acceptable. ^ 

4 

35,, To advise the accountable property officer as to the the compliance or noncompliance of the carrier 
with requirements for temperature and loading, etc.. and as to tfie suitability of the product for its 
intended use. 



36, QmS. 
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37. If it remained in itorage for over 90 days. 

38. To insure that no contaminated, decomposed, or otherwise unwholesome food is issued or offered 
for sale. 

39. Potatoes, bananas, apples, oranges, lettuce, tomatoes, grapes, grapefruit^onions, and celery. 

40. Scald. \ / 

41. Brown rot. 

42. Many oranges have color added. 

43 . Mechanical and freezing injury . 

44. Domestically, in a controlled atmosphere of ethylene gas. 

45. Dull colored skin u4iich is sometimes brown. 

46. Fully mature, but not yet red in color. 

47. Freezing. 

48. It should be tender, well-trimmed, and firm, without an excessive amount of outer leaves. 

49. By feeling them. 

50. They turn green. 

They are firm, relatively smooth, clean, and reasonably well-shaped. They are not badly cut, bruised, 
wi]ted> sprouted, sunburned, or lightbumed. 

CHAPTER 4 

1 . Confirm the identity of the product 

2. Black and brown pigmentation. 

3. Rigor mortis, autolysis, and putrefaction. 

4. The bactericidal effect prolongs storage life. 

5. Rah allowed to panic and str^^ggje enter rigor mortis very soon after death and have a relatively 
short storage life. jr ^ 

6. The disintegration of cells by action of their own enzymes. 

7. Immediately after death. 
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8. Putrid fish. 

9. A bitter flivor whidilwvci a taUowy. soapy taste, and a strong pungent odor. 

10. Fat content. 
IL None. 

12. By candling the fillets. 

13. When frozen fish arc to be processed in the cannery. 

14. Ffllets. lin^e or butterfly. 

15. Skin on, skinless, and butterfly. 

16. Minimizes drip formation when the frozen fish thaws and gives the fish a better flavor. 

17. Dorsal and ventral fins, some gristle at the nape, the nape, ^nd the belly. 

18. Uniformity in size and reduction in waste. 

> 

19. Either fresh or frozen. 

20. It replaces strong fish ofl and prevents scorching. 

2 1 . Observe all parts of the processing. 

22. No more than 2 parasites per ICQ fillets. 

23. Six months. 

24. Allows ofl to rise to top. causing abnormal odors to be readily detected. 

25. Honeycombing, watermarking, or pew marks. 

26. Smell and taste. . 

27. To cut into the thickest part of the flesh. 

28. AUows the vendor to jtockpUe seafoods during the flush season for purchase by the Armed Forces 
in the off season but does not obligate the Government at all. 

c 

29. No obligation at all. 

30. The same as if the product was being bought at that time. 

3 1 . Gams, mussels, and scallops. 

32. Because of the presence of smaU planktonic marine organisms (Gongau^ax catemeUa) which cause 



i 

paralytic shellflsh poisoning. " 



38 



ERIC 



3^7 



\ 



33. ScaUops, cl^im, and oysters. 

34. Because of their mobility they arc found in deeper waters. 

35. They retain their mobflity throughout their life. 

36. Since they do not retain entrapped water,^they will die soon after netting. ^ 

37. A characteristic "gassy" odor. , ' 

38. A yellowish tinge in color. 

39. The clams purge themselves of sand and mud and are then of better quality. 

40. To open the shell. 

41 . They will have a brownish-orange tint around the digestive tract when first ojiened. 

42. Shucked clams which have stood for several days may turn the color of tomato sauce. 

43. The traditional "bad'' periods reflect the oyster's condition foDowing spawning. 

44. Holding markct-siie oysters on flats In shallow water near shore, which causes them to take on water ^ 
and bloat. 

45. If held in contact with fresh water for a long period, they wiU lose much of their soluble flavoring 
properties and wfll absorb considerable quantities of water. 

46. When oysters are hdd in fre* water for a long period of 6me, they will absorb considerable 
quantities of water. 

47. 149 to 212 meats per 6 pounds. ^ 

48. Spawny, undernourished, sour, bloated, pink, elongated, and green-giUcd. 

49. No, they are a delicacy themselves. 

50. The pH is the most reliable factor. It is determined by using a Taylor Slide Comparator or any other 
pH meter. . * 

51. Shrimp, crab, and lobster. 

52. They are beheaded, and the meaty tails arc placed in cold storage. 

53. White, brown^ and pink. 

54. Pink shrimp have a red or brown spot on each side at about the middle of the tail. 

55. Baolcria! and autolytic spoilage and black spot ' • 

^ '\ 

56. Firmness and odor. ^ 
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57. Odor. 

38. By count per pounds 

S9r Hie purchase documents, including speclflcations or purchase description, DPSC clause, and purchase 
ordeis. 

60. 80. ^ 

61 . Allows the free waier in the package to freeze on the top of the package, thus fo^ning a covering of ice 
on both the top and bottom of the pack, ^^^.y^ 

62. In the purchase description for breaded shrimp. : ' ^ ^ 

63. The amount of breading allowed on the shrimp. 

64. They tend to be watery and poor in* texture after canning. 

65. The blood perfuses the t^sue rather than being confined in the vesse^. 

66. The king crab. There is a great distti\ce between the fishing grounds^and the canneries. 

67. The king crab. \ . ' 

68. ' Distinguish both eggs and fat from the entrails. The eggs and fat are perfectly wholesome and acceptable 

69. The northern lobster has large crushing claws, w^e the spiny lobster has long spiny feelers. . 

70. The spiny lobster. 

71. To keep it from blackening in the can. ^ 

CifiAPTER 5 

/I. By instituting a thorough inspection system which begins on the fomi and continues through all aspects 
^ of dairy products production. < 

2. The Gmdt ''A*' Pasteurized MUk Ordinance and AFM 14*15^ Procurement Quaiity Assurance, 
Appendix A, Fresh Dairy Products. 

\ , 

3. /The purchasing and contracting officer, 

4. A contract aiyi the referenced documents. *' 

5. Appendix A of AFM 74-15. 

6. It contains concepts and policies weO as prescribed procedures and techmquos to perform uniform 
procurement quality assurance. 
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7. Administrative control inspector (ACO, origin inspector/ an^ 

8. The administrative control inspector (A CI). . * . .. 

9. The administrative control inspector (ACI). 

10. (a) Provides data to the AC! in the contractor's quality control. 

(b) Coordinates any necessary change; that the ACI has arranged in the sampling plan. 

(c) Assists the ACI with any problems related to accurate tare weights and production codes at 
the plant. ^ 

11. to supply the ACI with current, reliable data on the contractor's quality control, u 

12. The contractor's quality history f3e. , * 

13. Perfomi>»^eping quality test. ^ « • 

14. Severidays. ' : 

15. The frequftocy of examinations and sample poUection and subn\ittals are based on the contractor's quality 
history ffle. . . ' . 

' . • V f- ' ' ■ « ■ ./ 

• 16. Microorganisms. , ' • * , 

s ■ ' ' ■ ; ■ ■• ■ ' ■ 

17. (a)^ Lactic-actd*prQducinfl; bacteria. \ • ^ » ^ 

(b) * Spore-forming bacillLA ^ ' , ' . ' > 

(c) Colifomi bacteria. , , ' / ^ ' 

(d) Yeasis. / - ' , ' 

18. (a) Streptococci. < , 

(b) Staphylococci. > 

(c) Lactobacilli. . ^ . < 

19. Streptococci. ^ 

20. Staphylococci. 

21 . They are used in the production of certain cheeses." 
'22.' Soil. 

23. Coliform bacteria. . . 

24. Poor or faulty s^^ation in both raw and pasteurized milk. { 
25rsX>urmg piasteuriiation. . . ^ , » 
26.^ Stf^F. • ' ' ^ ' 

^ 27. Yeasts. 




4. ^ ' 343 ... 



28. (a) They cause gassincss in swcctncd condcxiscd milk. 

(b) . Vcastincss is common in old cream and oftcnvcarrics over to butter when i^js^scd in its 
manufacture. 

(c) Tliey cause a yeasty flavor in cheese. 
Yeasts. ; 

Its color, flavor, odor, and specific gravity. 
It varies from ligjit cream to light bluish-white. 

Tasting raw milk subjects the inspector to a variety of milJcbone diseases. 

7 ^ 



29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 

39.' 
40. 
41. 
42. 
43. 
44. 
.45. 
46. 
47. 
48: 
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A lactometer. 
Milk that has been grossly adulterated with water. 
To dctemiine qu^ity, wholesomeness, and contract compliance. 

To dctemiine the number of bacteria in aTood sample. 

- > ■ ^ 

The applicable specification. 

Low quality. ' ^ 

coii ^ndAerobacreraerogenes. 
The QPtract of animals and man. 
Dust and soil. 

Eosin methylene blue and desoxycholate. 
]>esoxycholate. / * - . ^ 
' Eosin methylene blue: ' ' 
A green sheen. 

To determine the butterfat content of dairy products.^ 
Butterfat and solids-not-fat. 

I, ■ 

The applicable specifications. ' • ^ 



\ 
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1. MATCH ANSWER 2. USE NUMBER 1 OR 
_ _ _ SHE,ET TO THIS , NUMBER 2 PENCIL. 

TOP- EXERCISE NUM- 

B E R 

90850 04 23 

VOLUME REVIEW EXERaSE 



Carefully fcad the following: 
DO'S: 

1. Check the "course," "volume," and '*fonn" numbers from the answer sheet 
address tab. against the "VRE answer sheet identification number** in the 
rigbthand column of the shipping list. If numbers do not match, take action 
to return the answer sheet and the shipping list to ECI immediately with a 
note of explanation. 

2. Note that numerical sequence on answer sheet alternates across from column 
to colntttn? 

3. ' Use a medium slurp #1 or #2 black lead pencil for marking answer sheet. 

4. Circle the correct answer in this test booklet. After you are sure of your 
• answers, transfer them lo the aides wer sheet. If you have to change an answer 

on the answer sheet, be siure that the erasure is complete. Use a clean eraser. 
But try to avoid any erasure on the answer sheet if at all possible. 4 

5. Take action to return entire answer sheet to ECI. 

6. Keep Volume Review Exercise booklet for review and reference. 

7. If mandatorily enrolled student, process questions or comments through your 
xmit trainer or OJT supervisor. 

If voluntarily enrolled student, send questions or comments to ECI on ECI 
Form 17. v 

DONTS: . 

1. Don*t use answer sheets other thn one furnished specifically for each review 
iit exercise. . 

2. Don't mark on the answer sheet except to fill in marking blocks. Double 
marks or excessive markings which overflow marking blocks will register as 

V enor^. 

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet 

4. Don'i use ink ox any marking other than a #1 or #2 black lead pencil. 

NOTE: TEXT i PAGE REFERENCES ARE USED ON THE VOLUME 
REVIEW EXERCISE. In parenthesis after each item number 6n the VRE 
is the Text Page Number where the answer to that item can be located 
When answering the items on the VRE, refer to the Text Pages indicated 
by these Numbers, The VRE results will be sent tp you on a postcard 
which will list the actual VRE items you missed. Go to the VRE booklet 
^ ^d locate the Text Page Numbers for the itfcins missed. Go to the text and 
carefully review the kreas covered by these references. Review the entire 
VRE again before you take the cloted*book Course Examination^ 
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8. (01 1) DD Form 1 744, Veterinary Health Certificate, is initiated 

a. only for patrol dogs. 

b. on completion of the quarantine of a rabies suspect. 

c. on animals" to be transported to another state or country. 

d. in none of the above instances; 

9. (01 1) The most accurate information* concerning shipment of pets to a foreign country may be 
obtained J'rom the . 

a. local airline. 

b. bas^^ veterinarian. ' 

c. base transportation office. « 

d. destination country's embassy in Washington, DC. 

10. (012) A secondary factor involved in the devdopmerit of a disease is 

a. age. c. bacteria. 

b. speed. \ d. antibiotics. 

1 1 . (01 2) Select a good example of a vector. 

a. Afomite. c. Bacteria. 

b. An arthropod. d. A contaminated pond. 

12. (012) Man can contract a zoonotic disease through 

a. arthropod vectors. 

b. contacting diseased tissues during slaughter. 

c. eating improperly cooked tissues of infected animals. 

d. all of the above. 

13. (013) The prodromal stage of rabies is characterized by 

a. fearlessness and gauntnesi. 

b. sluggishness and moroseness. 

c. furioutness and viciousness. 

d. nervousness and excitability. 

14. (013) What is the quarantine period for a rabies suspect? 

a. 7 days. c. 10 days. 

b. 14 days. d. 30 days. 

15. (014) Ringworm can sometimes be diagnosed by 

a. exposure to ultraviolet light. 

b. microscopic examination of the feces. 

c. microicopic examination of the blood. ' ■ I 

d. none of the above. 
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r6/ (0l4) Canine distemper" is caused by a 

a- virus. ' c. rickettsia. 

b. bacteria- ' d. moid. ^ ^ ' ' 

17. (014) Mucous discharge from the nose and eyes, coughing, and con>ailsions or *Tus" are symptoms of 

a. rabies. c. Icptospirosis. 

b. dis^^tfmper. * d. hepatitis. • ^ 

18. (01 5) Twenty-five percent of those dogs recovering from infectious cianine hepatitis may be expected to 

a. suddenly die for no appareilt reason. ' 

b'. be permanent carriers^of the disease. 

c. have convulsive seizures known as chorea. 

d. develop transient opacity of the cornea of one or both cyfcr ' 

19. (01 5) Which statement is not true concerning feline distemper? 

■* , * ' . 

a. It is highly Contagious. ' 

, b. It is paused by bacteria. . - 

c. Sixty to SlO percent pf infected cats die. 

d. It is characterized by general illness and fever. 

20. (01 5) Feline pneumonitis is best characterized as a . 

a. parasitic disease. , c. disease of the Gl tract. ' 

b. respiratory infection. d. nervous disease. 

21. (01 6) Ai) inflammation of the inner covering of the eyelid is called 

a. cystitis.- c. gingivitis.' . * 

b. dermatitis. " d. conjunctivitis. 

22. (016) An animal which exhibits restlessness, which may scratch or rub its ears, and which may shake 
its head or incline it to one side probably suffers from » 

a. fleas. c. gingivitis. 

b. otitis. y d. pneumonitis. 

23. (01 7) Bloody vomitus, abdominal pain, and exceptionally foul-smelling feces are often indications of 

a. gingivitis. c. conjunctivitis. 

b. heartworms. ^ d. gastroenteritis. 

24. (01 7) Infection by penetration of the skin by larvae occurs vtth 

a. roundworm. • c. hookworm. 

b. tapeworm. d. whipworm. 
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25. (0 W) Visceral larvae migrans is a condition of nnan caused by the larvae of the 

a. roundworm. b. tapeworm. 

b. hookworm. d. whipworm. 

26. (018) An internal parasite that usually attaches to the wall of the cecum is the 

a. tapeworm. c. whipworm, 

b: roundworm. * , d. heartworm. 

27. (018) The rabbit serves as the intermediate host for a type of 

a. roundworm. c. heartworm. 

b. tapeworm. \ d. whipworm. 

28. (019) A dog infected with heartworms will likely exhibit which symptom? 

a. Vomiting. * c. A bloody stool. 

^.^ b. Diarrhea. ' d. A chronic cough. 

29. , (019) The jnicrofilaria is a stage in the life cycle of the 

a. hookworm. c. heartworm. 

*b. whipworm. * d. roundworm. 

30. (020) The stages of development of a three-host tick are 

k a. egg, seed tick, and nyrtiph. 
1). adult, seed tick, and larva." 
- c. egg, larva, nymph, and adult, 
d. larva, nymph, seed tick, and adult. 

31 . (02 1) How are lice normally transmitted? 

a. By direct contact. . c. By airborne ova. 

b. Through feces. d. By an intermediate vector. 

32. (022) Mange is caused by 

a. mites. c. lice. 

b. fleas. d. ascarides. 



ERIC 



47 



348 



3s ^ 




48. (044) Condcming,thc process of photosynthesis in green plants^ which choice is correct? 

a. Produces chlorophyll. 

b. Produces simple sugars and oxygeiB. 

c. Breaks down chlorophyll for energy^ ^ 

d. A process by which sugars are broken down for energy . 
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49. (044) Transpiration is a process by which 

a« plants produce chlorophyll. 

b. plants get their energy. 

c. excess water is giveli off by plants. 

d. dead fruits and vegetables are broken down. 

50. (044) Respiration Is a physiological process of plants which 

a. liberates stored energy. 

b. ceases at the time of harvest. 

c. cannot be controlled by heat. 

d. results in carbohydrate production. 

5 1 . (044-045) Which choice Is correct concerning maturity of fruits and vegetables? 

a. Maturity is the same as ripeness. 

b. Maturity reached when the starches are converted to sugars. 

c. Maturity is reached when growth stops and the seeds are developed. 

d. Maturity is usually reached after the itiem is harvested. 

52. (045) Heat that is externally generated is called , 

a. field heat. c. latent heat. 

b. vital heat. , d. respiration heat. 

53* (045) Which choice is correct concerning heat produced by respiration? 

a. Called field heat. 

b. Called vital heat. 

c. Impossible to control. a , 

d. The same amount for every type of fruit and vegetable, ^ 

54. (045) Which choice is correct concerning the fluctuation of fruit and vegetable storage temperature? 



a. Results in extended stor^e life. 

b. Has^o effect on the contfl^igh of the products. 

c. Is allowable if the fluctuation is less than 5** iFr 

d. May cause the items to shrivel and become unpalatable. 

55. (046) In determining the required storage humidity, a good rule of thumb is to 

a. have the humidity no higher than 50 percent, or items pick up moisture from the air and will 
increase in weight. 

/ b. maintain alow humidity to retard the growth of microorganisms, thus preventing decay. 

c. maintain humidity equal to or slightly above the nomi^ moisture content of the product* 

d. keep the humidity at 100 percent. 

56, (046-047) ControUed atmosphere, CA, is 

a. the same as relative humidity. 

b. achieved by replacing the oxygen in the air with inert gasses. ^ 

c. achieved by regulating the temperature* 

d. stric^tly a theoretical situation. 
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57* (047) Decay in fruits and vegetables is a factor 

a, concerning quality . > 

b, which is nor used in determining grade. . 

c. concerning condition. * ^ 

d. which is not considered in determining condition. 

58. (048) The physical condition factor most commonly encountered by veterinary inspectors is 

a. heat injury. ' c. chemical damage. 

b. freezing Injury. d. mechanical injury. ^ 

59. (048) The grade reserved for fruits and vegetables that have high color and practically no defects is 

a. US No. 1. c. US Extra Fancy. 

b. US Grade A. s d. US Choice. 

60. (049) A directive that is published periodically to furnish additional infomiation and temis for contracts 
is a 

a. specification. c. DPSC Article. 

b. US Standard. d. SMS. 

61- (049) Your inspection responsibility on local purchase is generally not concerned with 

a. condition. c, net weight. 

b. grade. identity. 

62* (049) The type of procurement in which the buyer visits a terminal or local market is called 

a. market buying. SMS buying, 

h. street buying. d. field buying. 

/ 

63. (050) Ati item not listed on subsistence master solicitations is the 

3 price. ' c. closing time, 

a b, quantity. ^ d. specifications for the products. 

64. (050) Generally, class 3 inspections of produce are accomplished by the 

a. USPHS, c. USDA. 

b. DPSC. d. USDL 

65. (051) During a class 4 inspection of DPSC purchased produce you find that the products don't match 
those on the USDA Inspection certificate. You should 

a. continue the inspcctiop to see if the shipment complies with the contract. 

b. ignore the missing certificate since the shipment has not been accepted yet* 

c. halt the inspection and contact the veterinaiy NCOIC or OIC. 

d. reject the load* 



/ 
/• 



/ 

/ 
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66. (OSl) If you Hnd reason to recommend rejection of a product on a class 8 inspection, you should fint 

a. tell the driver to return the shipment to the supplier. 

b. notify the personnel at the receiving facility. 

c. notify the commissary officer. 
' d. notify DPSC. 

67. (05 1) You are performing a class 6 inspection on a shipment of fresh fruits and vegetables. One of ybur 
main concerns is to determine 

a. the acceptabilit]^of the product before final payment is made. 

b. whether the warehouse and cooien are properly maintained. 

c. the suitability of the product for its intended use. 

d. the acceptabflity of the product prior to serving in dining halls. 

68. -(052) You are performing a class 5 inspection on a shipment of produce and you find that there is no 

USDA inspection certificate. What action should be taken? ^ 

a. Co ahead with yo\xj fnspection-lhcre should be no certificate ort class 5. 

b. Halt the inspection until the certificate is offered. 

c. Notify DPSC. 

d. Notify the commissary officer. 

69. (052) Products on which a class 7 inaction is performed 

a. are not yet Government owned. 

b. will have just arrived from a DPSC warehouse. 

c. will have been in cold storage for over 90 days. 

d. are about to be Issued to a dining hall or commissary. 

70. (053) According to the text, which of the following condition faaors are considered for grapefruit? 

a. Brown rot. c. Pithy. 

b. Black rot. d. Shoulder scar. 

7 1 . (053) Which choice is correct concerning the color of an orange? 

t 

a. Always bright orange when ripe. 

b. Never greenish if they are of good quality. 

c. Not a sure guide to quality. 

d. Can never be "added." 

r 

72. (054) A banana bunch consists of 



a. three to seven fingers. 

b. five hands. 

c. eight or more hands. 

d. over 35 pounds of^ananas. 
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(054) When inspecting celery, you find the^talks limp and dry. What is the probable 



a. Injured by heat. 

b. Injured by freezing- 

c. Harvested when overmature. 

d. Stored for an extensive length of time. 

74. (055) Which of the following is not a defect of lettuce? v 

a. Tip bum. . c. Water soft rot. 

b. HoUow heart. • d. Bacterial soft rot. 

, 75. (056) Identification of fish species that are beheaded, gutted, and frozen can often be determined by the 

a. texture of the fiesh. - ; 

b. inside covering of the Body cavity. 

c. geographical area where they were caught. 

d. position of the lateral line. 

76. (056) Why is the color of fish used dnly as a last resort in determining the species? 

a. Color patterns vary with proceising techniques. 

b. Colors often follow the same patterns between species. 

c. Some Inspectors may be color blind and mistake one species for another. 

d. No color standards have been established and inspectors will have varied opinions. 

77. (057) Which listed statement identifies the state of rigor mortis in a dead fish? 

a. The fish will have a changed odor. 

b. When presajre is removed, depression returns to its original state. 

c. The fish is stiff and is hard to process. 

d. When acidification sets in, the muscles relax. 

78. (057-058) Which of the following will accelerate rigor mortis and reduce storage life of the fish? 

a. Catching fish by handline. 

b. Killing the fish immediately after boating. 

c. Allowing fish to stniggle before death. 

d. Washing fish in cold water immediately after death. 

79. (058) To be acceptable, the maximum number of parasites permissible for a single Pacific Ocean perch 
fillet b 

a. K c. 3. 

b. 2. d. 4. 

80. (059) "When fish to be canned are inspected, the state cannery inspector may grade them for condition by 

a. the odor of the belly cavity. ^ 

b. the texture of the flesh. 

c. overall appearance, 
d^^^e and shape. 



81 . (059-060) Ideally, the fint Inspection should be pcrfoimcd whOe the fish is 3 ^f* 
a. alive. , c. freshly cut 

% whole. d. being packaged. ) 

82. (060) Why miist a class 3 inspector who is performing a cutout examination of canned fish hold the 
^amples until their contents are near roon^ temperature? 

a. To allow the color to fix. 

b. To assure that rigor mortis has ended. / 

c. To allow the produce to complete its cooking process. 

d. To allow the oQ to rise, pemfiitting true odors to be released. 

83. (061) A preaward inspection of fish products obligates the Government 

■* "* 
" a. in no way. • 

b. to purchase the fish at a later date. 

c. to store the product until purchased. 

d. to guarantee a minimum purchase price. 

84. (062) A yellowish color in frozen scallops is an indication of 

a. autolysis. * 

b. rancidity or oxidation. 

c. delayed freezing. ' 

d. too low a storage temperature. 

85. (062) To improve the quality of clams gathered on tidal beaches, they are 

a. thoroughly washed. 

b. stored In live boxes or fioats. 

c. kept alive until ready to cook. 

d. immccliately iced and kept below SO'* F. 

86. (063) What happens to oysters if they are exposed to fresh water for a long period? ^ 

a. They become very soft and will fall apart. ' 

b. They take on a greenish tint, making them less desirable, 

c. They taice on water, which increases their size and weigtit. 

d. .They will purge themselves of sand and mud, and are then of better quality, 

87. (063) Which choice is correct codceming fresh oyster liquor? 

a. it is of a translucent, milky color* ' \ 

b. it is opaque and grayish in color. 

c. it has gas bubbles on the surface. 

d. It is acid, having a pH of 5,9 or lower, 

88. (064) Which shrimp is softer in texture than other common shrimp, has a tail edged fh green with the 
last tail segment edged in a dark color, and has the last tail segment keeled on top? 

a. Pink shrimp. c. White shrimp. 

b. Brown shrimp, d. Grooved shrimp. - 
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89. (064) Which of tfic following is a very good indicator of fresh shrimp? 

a. Odor. / ^' Rigor mortis. 

b. Color. Adhesion of sheU. 

90. (065) In reference lo US Standards for Shrimp, the grade is derived from 

a. the size of the shrimp. 

b. a comparison of the weight and the length of the shrimp. ^ 

c. an evaluation by an inspector using conformation, finish, and quality. 

d. a numerical total value remaining after subtracting defect points from 100. 

91. (067) Why are crabs cooked alive? 

a. Soley to enhance the flgvor'T 

b. To soften the shell. ^ 

c. ^ Because we cannot ble^d them/and they become inedible very rapidly otheffwise. 

d. Because otherwise the meat will tend to be watery and poor in texture. . 

92. (067) Which species of crab is most suitably for freezing and storage? 

a Blue. ' ' ^ Dungenees. 

b. King. Paper-sheU. 

93. (068) The most apparent difference between Northern and Spiny lobsnsrs is thai 

a. the Northern lobster has huge front claws. 

b. only the Spiny lobster has feelers. ^ 

c. only the Northern lobster has an cxoskeleton. 

d. only the Spiny lobster has an edible tafl. 

94. (068) In canning lobster meat, what purpose does citric acid serve? 

a. It prevents discoloration. 
b/It eliminates spoilage. - / 

c. It helps form a vacuum. ^ 



d. It enhances the flavor,. 



95. (069) Dairy product contracts awarded at an Air Force installation are 



normally prepared by the 



a. Base Commissary Officer. 

b. Base Veterinarian. 

c. accounting and finance officer. ' 

d. purchasing and contracting officer. 



) 



96. (070) Which one of the following is not an established inspector position for procurement quality 
assurance? 



a. Origin inspector. 

b. Destination inspector. 

c. Management control inspector. 

d. Administrative control inspector* 



97. (070) Detcnnlning whether any quality control problems were discovered at origin is a specific duty of * 3 ^ Y 
the 

.a. plant iiianagcr. . ' c. management control Inspector. 

b. destination inspector. d. administrative control Inspector. 

98. (070) The schedule for sampling dairy products at destination is arranged by the ' • , 

a. Base Veterinarian. ^ c. Commissary Officer. ^ ^ 

b. administrative control inspector. , d. destination inspector. 

99. (71). The admin^tr^tive control irispector uses the contractor's quaiity history file to determine ^ 

a. coil^tract compliance of each shipment. 

b. the frequency of examinations of dairy products. 

c. whether the destination inspector is performing the required examinations. 

d. the tolerance allowable bacteria counts In the products delivered to the base. ^ ^ . 

100. (071) A common thermoduric bacteria found in [Pasteurized milk is . , 

a. E. coil. c. staphylococcus, 

b. Aerobacter Aerogenes, d. streptococcus, 

101. (072) An indication of poor or faulty sanitation in mlllc is the pres^rico of large numbers of 

a. molds. c. lactobacilli. i 

b, conform bacteria. '\ d. streptococci, ' '4^ 

102. (072) If milk is nor delivered to the processing ^lant within 2 hours, jt must be cooled to at least • ^ 

a. 3^' F. . c. 50' F, 

b. 40" F, d. 55' F. 

103. (073) An inspector should test rawmilk for '*aff odor" instead of **off flavor" because 

a. he should only judge the finished product. 

b, the flavor of milk is not -^set" in raw milk. • 

c, only an organoleptic examination should be performed on raw milk. ^ 

d. he should not expose himself to rtiilk-borTle diseases* ' 

104. (073) An Inspector, with aid of a lactometer, can measure the 

a, specific gravity of milk. c. lactose concentration m milk* 

b. butterfat content of milk. d. effectiveness of pasteurization of milk. 

105. (073) The solidi>-not-fat and total solids m mdk can be measured wiih the use of 

a. a clarifier, c. the Babcock test. 

b. a lactometer. i ^« Quebec counter. 
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106. '(073) Which of the following >yo'uld be the least likely source of coliform contamination of pasteurized 
milk delivered to yppr base? \ 

a. Improperly covered coni2dne?;s. , ; . ^ 

' b. Improper saiiitation of equipment. . , / • , ^ 

cyF«:i conlamihatibn occurring in the milWng p^^^ » 
d. Hand, cpntamination^of product contact surfaces at the dairy. 

' ' ' ' -\ » , ■ / ' • ■ . ■ ■ ^- ' . ■'• , ' 

107. .(073) What two agars are used to perform the coliform test? % - . ' . V 
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a. Eosin methy4eni5 blue andHryptOne glucose. c. Tryptone glucose and. desoxycholate. 

b. Pcs^ycholale and peptone glucose. - d. Eosin methylene blue jm^ desoxycholate. , 



108. .{073) £. coli colonies have a "green sheen" when cultured on 



, a. desoxycholate agar, 
b. tryptone glucose agar. 



c. peptone glucose agar. 

d. eosin methylene blue agar. 



109. (073-074) The BaSoock test is u§ed to determine the 



a. specific gravity of milk. 

b. butterfat content of dairy products. 



c. i freezing point of milk. \/ 

d. percentage of total solids of dairy products. 



110. (074) Before you can properly interpret the results of Government laboratory ttfsts for butterfat 
content of dairy products, you must /fryr ' . 

a. check the contract and applicable specification for staged requirements. - 

b. determine the req^uirements from AFM 74* 15 /Appendix A. 

c. check the Government laboratory requirements for butterfat. 

d. determine the butterfat requirements from AFM 145-1 , Commissary Operating Manual. 
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Preface 



THE STATED objective of the Aerospace Medicine Program is "to^ promote 
and maintain the physical and nfiental health of Air Force personnel. . . What 
more effective suppKWt could be given to this program than , to assure that 
the food consumed by all personnel is of of prime quality; and that it can be con- 
sumed with the knowledge that it was prepared under the highest possible stand- 
ards of sanitation? ^ 

This volume de^s mainly with food preparation and service and the related 
aspects, such as water supply, sewage, garbage, and waste disposal. Chaptet 2 
involves the veterinary aspects of disaster control, but much of the emphasis is 
placed on the effects of disaster upon food supplies and the role of the veterinary 
specialist in providing food • supplies following disasters.^ 

If you have questions on the accuracy or currency of the'' subject matter of this 
text, or recommendations for its improvement, send theni to: School of Health 
Care Sciences, USAF (ATC) (MST\V/114), Sheppard AFB TX* 76311. 

If yoii have questions on course enrollment or administration, or on any of ECFs 
instructional aids (Your Key to Career Dc^velopment, Study Reference' Guides, 
^ ChapVer Review Exercises, Volume Review Exercise, and Course Examination), . 
consult your education officer, training officer, or NCO, as appropriate. If he can't 
answer your questions, send them to ECI, Gunter AFS, AL 361 18, preferably on ECh 
Form 17, Student Request for Assistance. ' 

This volume is valued at 24 hours (8 points). _ _ 

Material in this volume is technically accurate, adequate, and current as of 
September 1971. 
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Medical Aspects of Food Handling 



ANY THINGS happen to food between the 
time it is prepared and the time that it is con* 
sumed. For one thing, it is handled by humans 
who are likely to make mistakes. These mistakes 
could affect the health, comfort, and morale of the 
consumer Therefore, it is very important that 
foodhandlers receive prbper training in; and ad- 
here to, sanitary practices concerning food prepa* 
ration, food service, and equipment maintenance. 

2. In this chapter, you will learn about the var* 
ious illnesses which can be transmitted by care- 
lessly prepared food, or food that is handled by 
misinformed personnel. The controls and preven- 
tive measures for each type of illness and proce- 
dures involved in combatting a foodbome /illness 
outbreak will be explained. You will learn/of the 
health standards a foodhandler must meet and 
maintain, and also of the training required of tne 
foodhandler. In addition, the sanitation jrequire- 
ments for food and beverage vending ^machines 
and non-Government food-processin^J^lants will 
be discussed. Flight feeding is of cod^m to you 
and you will learn about diet precautioW for flying 
personnel, types of prepared foods for in-flight 
use, proper handling, and the serving! of foods 
aboard aircraft. We will be conccmed^with food 
service facilities, equipment, and sanitary handling 
and preparation of food. You will learn methods 
of conducting an inspection for sanitation of 1 
food service facility and various tests for cleanli- 
ness. Identifying, locating, controlling, and elimi- 
nating insects and rodents from a food service fa- 
cility vyill be discussed at length. You will learn 
proper procedures to follow should you have a 
foodbome disease outbreak within your area of re- 
sponsibility and how to prepare all required re- 
ports related to the outbreak. 

1 • Food born« lllnottot 

1-1. "One Million Americans Victims of Food- 
bome Illness!" Fantastic? Ves, but this is the 
number of persons that the US Public Health Serv- 
ice estimates are affected each year by foodbome 
illness. The saddest part of this commentary is that 
most, if, not all, of this misery could be prevented. 



1-2. Why do these illnesses Occur? Food poi- 
soning or foodbome infection is caused by persons 
who prepare and serve food and who fail to apply 
known food protection measures. Acts of careless- 
ness or ignorance lead to contamination of food 
with bacteria or with material which causes food- 
bome illness. 

1-3. Most foodbome illness is caused by bac- 
teria, but there are other causes. This discussion 
wilK present various causes of foodbome illness as 
well as related information whidb should help you 
determine the best course io^d your ultimate 
goal — ^prevention. 

1-4. DeGnition of Terms. A knowledge of the 
language to be used is essential; therefore, we need 
to define several common terms. 

fl. Food poisoning. Any poisoning, usually a 
gastroenteritis, of abrupt onset acquired through 
food. Foodbome intoxication is characterized by a 
grouping of cases in which the severity of disease 
^ is related to the amount of toxic food consumed. 
This suggests that it is due to preformed elements. 
It is caused by organic or inorganic substances in- 
cluding bacterial toxins. 

b. Foodbome infection. This indicates illness 
caused by ingesting food or drinks which contain 
microorganisms, such as salmonella, shigella, 
streptococci, brucella, tapeworm, etc. Foodbome 
infection is characterized by delayed onset of 
symptoms and the severity is not necessarily re- 
lated to the amount of infected food consumed. 
This suggests that it may be due to multiplication 
of organisms after they have been ingested. 

c. Contaminated food. Food which contains the 
microorganisms or toxins capable of causing food- 
borne illness. 

d. Infective food, Contaminated food in which 
the disease-producing organism(s) has increased 
in number to the extent of causing a foodbome ill- 
ness in a susceptible unit. 

e. Incubation period. The amount of time nec- 
essary for symptoms to develop^ after ingestion of 
contaminated food. 

/. Ptomaines. By definition, ptomaines are 
bases formed under the action of bacteria or of 
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metabolism. Ptomaines are found in decaying or 
putrifying vegetation or animal matter where it 
causes much of the stench. Little, if any, food- 
borne illness is caused by ptomaines. Ptomaine 
poisoning is a term used by many uninformed per- 
sons to describe all forms of foodbome illness. In 
this sense^ it is generally a misnomer. 

g. Vulnerable food. Food which is usually 
moist, high in protein, and low in acid. 

h, Foodhandlers. All persons who will be fires- 
ent in places where unsealed food or drink is han- 
dled, processed, prepared, or served and who con- 
tact food or food contact surfaces with any part of 
their body or their clothing, other than solely as 
consumers or purchases of food. This includes 
duty in food service^ kitchens, bakeries, meat proc- 
essing plants, and storage warehouses; flight kitch- 
ens; restaurants; food production points; snack 
bars; and club bars where alcoholic drinks are 
served. Included in this category of personnel are 
cooks, cook's helpers, bakers, bartenders, meat 
cutters, waiters, dishwashers, diet supervisors, diet 
specialists, mess attendants, food service stewards 
and attendents, vending machine attendants, and 
all persons who dispense ice cream or milk, such 
as base exchange attendants, plus household serv- 
ants. The terra "foodhandler" also includes per- 
sonnel assigned such duties on a temporary basis, 
except for kitchen attendants (KA), janitors, and 
delivery men if they never contact food as de- 
scribed above. 

1-5. Now that the language is understood, we 
need information about the types of foodbome 
poisoning or foodbome infections often encoun- 
tered. Also, we should be able to classify food- 
bome illnesses, and to understand the symptoms 
and characteristics of each disease. Fmally, we 
need to know the proper preventive measures for 
each type of illness. 

1-6. Fqo^ Poisoning. The most common cause 
of food poisoning or intoxication is bacteria, al- 
though poisonous plants and animals and chemical 
intoxication are occasionally the cause of serious 
outbreaks. Bacteria cause food poisoning by re- 
leasing toxic products into the food; many of these 
bacteria are constantly present in healthy individu- 
al^. Chemical intoxication is often caused by pre- 
paring or storing food in containers made of mate- 
rials which are toxic to man. Some plants and 
animals are naturally poisonous to man, but are 
sometimes prepared for food when this danger is 
not properly understood. 

1-7. Staphylococcal food intoxication. 
Staphylococcus organisms are always present on 
our bodies but, luckily, not all types cause food 
poisonmg. Only those specific types that produce a 
toxin will cause trouble. Toxin-producing staph 
may be found in the mouth and nose, infected cuts. 



boils, pimples, and on dirty hands and arms. Boil- 
ing usually does not destroy the toxin produced by 
staph. The only sure way to prevent staphylococ- 
cus food poisoning is to prevent the bacteria from 
getting into food and by storing the food under 
conditions which will not allow the staph to grow, 
even if present. 

1-8. Staphylococci grow and reproduce in 
warm, moist, high-protein foods. Custards and 
cream*filled pastries are especially susceptible to 
staphylococci intoxication. Meats, egg products, 
and salads made from meat, eggs, or mayonnaise 
are also ftequent offenders. At temperatures be- 
tween 45 F. and 115'' F., food can become toxic 
within V/i to 4 hours. Cold does^not kill the bac- 
teria, but it inhibits the growth and reproduction 
processes. High temperatures kill the organism but 
may not destroy the toxin which has already been 
produced. 

1-9. Prevention is the key to control. Foodhan- 
dlers with open sores, boils, cuts, skin rashes, or 
gastrointestinal upsets should not be allowed to 
work until they are well and have been cleared for 
retum to duty by a physician. Daily examination 
of foodhandlers by their supervisor is especially 
necessary to detect these problems. Education of 
foodhandlers, to convince them of the need to 
thoroughly wash their hands periodically through- 
out the day and after visits to the latrine, is ^ basic 
prev^cntive measure. Use of wholesome pr()ducts, 
clean utensils, proper handling techniques, a^H ad- 
equate refrigeration are vital. Also, an im; riant 
rule to teach is "Keep hot foods hot (above 140° 
R) a^d cold foods cold (below 45^ F.)." 

1^0. Symptoms of staphylococcus food poison- 
ing may bcgin'to occur in less than 1 hour and the 
illness usually reaches its peak in 3 to 4 hours. 
Symptoms may vary from mild nausea to extreme 
prostration with cramps, vomiting, and diarrhea. 
Recovery usually occurs within 24 to 48 hours; 
deaths have occurred as a result of staph foc d poi- 
soning, but they are very rare. 

1-11. Botulism. This spore-forming organism, 
Clostridium botulinum, grows in an absence of air 
and produces a highly fatal^ toxin which affects 
man even in very small amounts. C, botulinum 
lives in decaying animals, soil, silt of lakes, and is 
often found in animal intestinal tracts. Food that 
comes in contact with contaminated soil picks up 
this organism, then releases a toxin as it grows 
under anaerobic conditions. The toxin is destroyed 
by boiling for 5 minutes, but the botulinum spores 
are much more resistant. They may be killed by 
boiling for 5 hours at 212^ F, or for 40 minutes at 
22 1"^ F. (pressure cooker). This extreme killing 
requirement explains why underprocessed, home- 
canned, garden vegetables have been the source of 
numerous cases of botulism. Nonacid food^ such 
as peas, beans, com, and meat arc the worst of- 
fenders. 
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1-12. Symptoms of botulism vary Considerably, 
depending, upon the amount *of toxin ingested. 
S>Tnploms may appear at any time between 2 
hours to 6 days (usually 18 to 36 hours) after 
consuming the toxin. They may include double vi- 
sion, loss of control of eye movement, and diffi- 
culty with speech, swallowing, and breathing. 
TTiese symptoms may progress until there is com- 
plete muscular paralysis. Mortality rate is usually 
high (33 to 50 percent) and death may occur within 
3 to 8 days after poisoning. 

1-13. Prevention of botulism is based upon 
proper preparation of vulnerable foods. Home- 
canned, nonacid foods shoutd be avoided. Inspect 
all canned foods and discard bulging cans. When 
in doubty throw it ouU Don't taste to determine 
safet)'. 

1-14. Clostridium perfringens, This is a toxin- 
producing, anaerobic organism which has gained 
considerable attention in recent years. It inhabits 
the intestinal tract of man and animals and is the 
most prevalent spore-forming bacteria in the soil 
Jt is also a common cause of gas gangrene. The 
toxin produced is destroyed by boiling for 5 
minutes. 

1-15. Meats and poultry have been the chief of- , 
fenders in outbreaks of foodbome illness involving 
C, perjringens. Unrefrigerated chicken broth pro- 
vides an ideal culture medium, Rolled nneat roasts, 
meat pies, and turkey are often the source of out- 
breaks. These types of foods or conditions afford 
the slightly anaerobic conditions which promote 
the growth and reproduction of C. perfringens. 
Improper handling and processing of poultry and 
meat mcrease the hazard of contamination. Im- 
proper removal of soil from vegetables has also 
caus^ outbreaks. Inadequate refrigeration, im- 
proptT cleaning, and exposure of food to dust and 
air all contribute to the growth of C. perfringens. 

1-16. Symptoms of C. perfringens foodbome 
illness are generally of short duratiom, usually 1 , 
day or less, and complete recovery usually follows. 
T^e symptoms, which appear in 8 to 20 hours, in- 
clude acute abdominal pain and diarrhea, chills, 
and fever. Nausea is mild, if present, and vomiting 
is uncommon, 

1-17. Controls and preventive measures gener- 
ally involve proper preparation and storage of 
meat and poultry dishis. You should: 

a. Serve hot, immediately after preparation. 

b. Cool (tJelow 45** F.) leftovers rapidjy and 
rehedt (above 140*" F.) them rapidly. 

c. Use a meat thermometer to insure adequate 
thorough cooking of thick cuts and interior 
portions. 

d Limit depth "of stews, gravies, etc., to 4 

inches for refrigerated storage. 
e. Insure proper techniques of handling and 

cleaning of vegetables and poultry. 

3>;] 



1-18. Nonbacterial poisons. In addition to, bac- 
terial poisons, poisonous chemicals from higher 
plants and animals can cause symptoms when con« 
sumed. Among the offenders that have caused out- 
breaks of poisoning are fava beans, water hem- 
* lock, rhubarb leaves, mussels, some sijocies of fish, 
shellfish which have c:Uen poisonous plankton, 
and some mushrooms. Two species of mushrooms, 
both of the genus Amanita, are very dangerous. 
Onset of symptoms from these mushrooms may 
occur within minutes to 2 hours after consumption 
of A, muscarine, or from 6 to 15 hours if due to 
toxin of /4 . phalldides. 

1-19. Other types of nonbacterial poisons are 
those whi9h do not originate from plants or ani- 
mals. These are the inorganic chemical poisons. 
Included in this group are insecticides which have 
been used on fruits and vegetables; copper and 
cadmium-plated, enameled (antimony), or galva-'" 
nized (zinc) pots and pans in which acid foods are 
prepared or stored; and lead, fluorides, and cya- 
nides. These chemical poisons often cause violent 
symptoms which may begin in a very short time 
(10 minutes to 2 hours) after ingestion of the poi- 
son, 

1-20. Foodbome Infections. In contrast to food 
poisoning, foodborne infection is caused by orga- 
nisms which enter the body through the food chain 
rather than by toxins produced by organisms, or 
biological or chemical poison. There are numerous 
types of organisms which arc capable of causing 
illness through foodbome transmission. They in- 
clude bacteria, rickettsia, viruses, protozoa, and 
various parasitic helminths. The majority of cases 
are caused by bacteria and the salmonella and 
streptococcus groups are the most prevalent of- 
fenders; however, the virus causing infectious hep- 
atitis is high on the list. 

1-21. Salmonellosis. There are more than 1400 
serotypes of salmonellae; among these is the noto- 
IRous typhoid organism. Salmonella organisms 
cause a high percent of all foodborne infections; 
they are believed to be the most common cause of 
foodborne inf^dion. The salmonella infections are 
common in /mimals and fowls; therefore, infection 
may resuU/Irom eating improperly prepared, pre- 
served, "for cooked meats from these sources. 
Ground meat and sausage are especially vulnera- 
ble. Outbreaks often result from contaminati(J^n of 
food from external sources. Foodhandlers, insects, 
and rodents may carry and transfer the organisnfs 
to food products Rodents may contaminate flour 
and cause outbreaks from pastries and fillings. 

1 -22, Similar circumstances present in out- 
breaks of other foodborne illnesses will be found 
in an outbreak of salmonellosis Tliesc circum- 
stances are: 

• Contanoination of food c^jpable of supporting 
growth of salmonella. 



• Fuvorabic temperature (45° F. to 115° R). 

• Sufficient time for organisms to multiply to a 
dangerous level (at least 4 hours). 

1-23. Symptoms occur between 6 and 24 hours 
after ingestion (average 18 hours). They vary 
from slight nausea of short duration to severe 
headache, chills, fever, violent retching, colic, and 
diarrhea. Recovery make take from 1 to 3 days up 
to a week. Death has occurred but is rare except in 
highly susceptible groups such as young children, 
the aged, and those otherwise ill. 

1-24. Control measures are similar to those in- 
volving other foodbome illnesses, and include; 

• Cleanliness of food and foodhandlers. 

• Noninfected foodhandlers. 

• Proper handling, thorough cooking, and ade- 
quate storage of susceptible foods. 

• Use of pasteurized dairy and egg products. 

• Use of eggs whose shells have not been 
cracked. 

1-25. Streptococcal food infection. The 
causative circumstances surrounding a streptococ- 
cal foodbome infection generally parallel those of 
staphylococcus and salmonella outbreaks. The in- 
cidence of streptococcal foodbome infection is less 
and the symptoms are milder than those previously 
discussed. These symptoms may begin 2 to 18 
hours after ingestion of infective food. They often 
include vomiting, colic, and diarrhea. 

1-26. The infectious agent is Streptococcus py- 
ogenes, which causes sore throats and scarlet 
fever, and may be transmitted to food through 
droplet infection (spread by talking, coughing, and 
sneezing). Susceptible foods include poultry and 
eggs, potato salad, meat dishes, and low-acid 
foods. In addition to the controls for previously 
discussed foodbome illnesses, cleanliness, and 
health (no upset stomach or sore throat) of food- 
handlers, and proper sanitizing of multiuse eating 
and drinking utensils should be stressed. 

1-27. Infectious hepatitis. Infectious hepatitis is 
a viral disease which occurs worldwide. Man is the 
reservoir. Sources of the infection are feces, urine, 
and blood from infected persons, The virus can be 
transmitted by^ person-to-person contact, through 
the fecal-oral* route. It is generally transmitted 
through ingestion of contaminated food and water. 
Control and epidemiological investigation center 
around possible transmission by water, food, 
blood, or blood products. Special efforts should be 
made to improve sanitation and personal hygiene. 
Reduction of fecal contamination of foods and 
water sfiould be stressed. 

1-28. Miscellaneous foodbome infections. 
Many miscellaneous diseases not yet mentioned 
are transmitted through the food chain. These do 
not occur as often as those previously described. 
Among these arc numerous intestinal parasites — 



such as pork, beef, and fish, tapeworms, and other 
helminths; intestinal viruses — such as influenza; 
and bacterial diseases — such as brucellosis and 
TB; 'and many others — such as the aflatoxin from 
the mold Aspergillus flavus. 

1-29. Many of these diseases are primarily dis- 
eases of animals, but are capable of infecting 
human beings through ingestion of the organisms 
in improperly prepared or processed foodstuffs, or 
by direct transmission from the animal. The source 
of infection is often food which has been improp- 
erly prepared or processed. Undercooked meats 
may contain tapeworms or trichinae; and raw milk 
froih infected animals can be a prime source of 
brucellosis, diphtheria, Q-fever, or bovine tubercu- 
losis. In most instances, veterinarians control these 
diseases through vaccination of herds or slaughter 
of infected animals where a cure is not possible or 
feasible. In trichinosis control, cooking of raw gar- 
bage to be used as hog food is the primary preven- 
tive measure, Veterinary meat inspection both 
before and after slaughter further controls the 
^ transfer of many animal diseases. 

1- 30. Control of the transmission point in some 
instances is the best method of prevention or trans- 
fer of many of these diseases. Pasteurization of 
milk is the intermediate control in "brucellosis, 
Q-fever, and bovine tuberculosis. Pork mtist be 
cooked thoroughly to prevent trichinosis, and all 
other meats should be cooked adequately to con- 
trol parasites. Thorough cooking (137° F. or 
higher) of all pork products is a realistic and satis- 
factory positive control* 

2. Prevention of Foodborne Illness 

2- 1. TTiere are many facets to the prevention of 
foodborne illness. Foodhandlers, facilities, and 
equipment involved in preparing and serving food 
are of primary concern. In this section, we will dis- 
cuss the education and physical examination of 
foodhandlers, and the inspection of establishments 
and facilities. 

2-2. Responsibilities of Personnel. The respon- 
sibilities associated with the prevention of food- 
borne illness lie to some extent with all personnel 
involved in the acquisition, handling, iind process- 
ing of food. The base commander, of course, has 
the ultimate responsibility for sanitary operation 
of food service facilities and the enforcement 
of directives and standards pertaining to his 
organizations. The officerCs) in charge of food 
service facilities are directly responsible for operat- 
ing the facilities and maintaining, the established 
standards, The Medical Service has nurperous re- 
sponsibilities pertaining to food service sanitajion 
and the prevention of foodbome illnesses. These re- 
sponsibiiitres include the establishment of health 
standards for food service facilities and determin- 
ing whether or not the facilities and equipment are 
adequate to maintain these standards; recommend- 



ing adequate food service sanitation programs 
within the command; assisting in training food 
service personnel in personal hygiene and food 
t service sanitation^ and making recommendations 
for maintaining sanitary conditions in food service 
facilities on Air Force installations and in nearby 
civilian communities. When discrepancies are 
found, the medical inspector must be able to sub- 
mit reports to the appropriate authority and rec- 
ommend necessary corrective action in accordance 
with current directives. 

2-3. Examination of Foodhandlers. There are 
several distinct aspects to foodhandler examina- 
tions. Medical examinations are required prior to 
employment; periodically as required by the Direc- 
tor of Base Medical Services (DBMS); and, if 
necessary, following illness. Examination by food 
service sup>crvisory personnel is necessary to insure 
maximum day-to-day hygienic and physical well- 
being of foodhandlers. 

2-4, Medical examinations, AW foodhandlers 
will have successfully passed a medical examina- 
tion before performing any duties involving food 
handling in, appropriated or nonappropriated fund 
food service activities. The Major Command Sur- 
geon and the DBMS will determine the necessity, 
frequency, and extent of subsequent examinations. 
Under certain circumstances in the CONUS, ptri- 
odic examinations may not be necessary. 

2-5. Medical examinations are designed to re- 
veal chronic illness or medical problems which 
may exist at the time the examination is made. 
Clinical tests are made to insure that foodhandlers 
are free from active tuberculosis; to assure that 
salmonella, shigella, or Endomoeba histolytica are 
not being discharged in the stools; and to de- 
termine that pus-forming or other dangerous orga- 
nisms are not being discharged from chronically 
infected ears, nose, skin lesions^ mouth, etc. In ad- 
dition, freedom from parasite ova directly infec- 
tivc to man is not mandatory; however, persons 
who are shedding ova of parasites not directly in- 
fective to man may be employed. Determination of 
infectious viral hepatitis should be made when 
possible. Immunizations for the appropriate 
geographical area must be kept current, 

2-6. Results of medical examinations are 
recorded in tftt medical records folder* AF Form 
535, **Medical Certificate— Foodhandler,"* will be 
prepared by the foodhandler's organization. The 
medical quaJifications will be filled out and signed 
by the examining medical officer for each 
foodhandler. The certificate of the most recent ex- 
amination on qualified food handlers will be kept 
on file where the food handler is employed. 

2-1. Supervisory surveillance Daily supervisory 
examination of foodhandlers is a very important 
aspect of disease prevention and, in the opinion of 



many, has equal or greater value than the periodifc 
medical examination. This procedure, whichr is 
often overlooked, assures that hygienic standards 
and physical health (as best determined by. Visual 
examination) are maintained by all foodhai/dlers« 
Examinations and constant surveillance should in- 
sure that the following requirements are met by all 
foodhandlers. 
a. Bathe daily. 

/). Keep hands clean at all times. They must be 
washed with soap and warm water when reporting 
for duty, immediately. after each visit to a latrine, 
and after handling animals, fish, or fowl. la areas 
where this practice is not ingrained, the food serv- 
ice officer and supervisors will exercise maximum 
ingenuity to accomplish conformatice. 

c, Wristwatches, bracelets, and rings (except 
wedding bands) will be removed prior lo and dur- 
ing food preparation and serving. 

Keep fingernails clean and cut short. 

Facial hair will be trimmed to 1 inch or less. 

/. Wear clean outer clothing, preferably white 
in color, while on duty. Tlie upp)er garments must 
cover the armpits. FodHhandlers will wear accept- 
able head covers; persons with hair longer than 6 
inches will wear hair nets or strong-holding (lac- 
quer-type) hair spray. 

2-8. Kitchen attendants (KAs) used in prepar- 
ing food to be cooked will be inspected by the su- 
pervisor for cleanliness, absence of open wounds, 
and obvious infections (such as colds or boils). If 
local extenuating circumstances necessitate the uti- 
lization of KAs as servers of prepared foods, su- 
pervisors will maintain maximum surveillance over 
each operation in which the KAs are engaged. 

2-9* Food Storage Techniques. Procedures and 
techniques used by food service personnel in stor- 
ing, preparing, and serving food rank high in im- 
portance when you evaluate the possible causes 
and prevention of foodborne illness. Techniques 
mentioned here are points of special emphasis. 
This discussion concerns you in two respecls, i.e., 
improper food handling is conducive to foodborne 
illness and/or food spoilage. 

2-10. Temperature control. Proper temperature 
co'nlrol is probably the most important aspect of 
storage. Time limitation, types of containers used 
for storage, ventilation of storage areas, and the 
protection of stored food are other important con- 
siderations. 

2-11. Temperature control encompasses slS^veral 
aspects of food storage. The previously mentioned 
general rule is to keep hot food hot (140° F. or 
more) and cold food cold (45* F. or less). In ad- 
dition, proper handling of frozen foods is impor- 
tant. Frozen foods must be defrosted in a well-ven- 
tilated cooler maintained at a temperature not 
exceeding 45*^ F., or cooked from the frozen state. 
Defrosted foods will be used as soon as def ''osted. 



or held no longer than 24 hours. Leftovers and/or 
defrosted foods will not be frozen. When it is im- 
"^possible to defrost frozen foodi as stated above, 
' the frozen food may be held at room temperature 
for a maximum of 6 hours and theji placed into a 
45^*R cooler to complete the thawing, during 
which time the surface temperature^ the food 
should never exceed 45'' F. V 

2-12. Time, Time is closely related to tempera- 
ture control and may in certain instances be the 
determining factor in whether or not food is safe 
for consumption. Foodhandlers should know and 
adhere, to the following time limitations that are 
p] aced on holding food 

a. Defrosted foods must be used as soon as de- 
frosted; they must not be held longer than 24 
hours. 

Leftover foods will be immediately labeled 
(time and date), refrigerated, and used within- a 
24-hour period. Food items which have gone di- 
rectly from cooking to the refrigerator, such qs 
large roasts and whole turkeys, may be held for 48 
hours. Foods which are i\otably poor growth 
media for bacteria such as bread, fruit pies, and 
high-acid-content foods may be stored longer than 
24 hours but should be used soon enough so that 
palatability is not lost (normally 48 to 72 hours). 

c. Prewrapped or preprepared sandwiches will 
be prepared not more than 36 hours before issue 
or sale. They must be consumed wjth'in 5 hours 
after preparation or, if refrigerated below 45° F*, 
they may be kept not more than 36 hours. In addi- 
tion, sandwiches prepared with hot Wats or other 
hot products ^will be for immediate consump- 
tion; however, they may be eaten within 5 hours if 
they arc maintained no lower than I40*'F, After 5 
hours they will be disposed of as garbage. 

d Vulnerable foods such as poultry, meat, 
water food, dairy products, and egg products will 
be prepared in the minimum time before being 
served and, unless kept at a temperature of 140° F. 
or more, will be covered and refrigerated until time 
of serving and must be maintained above 140° F. 
or below 45** F. while on the serving line. 

2-13. Dangerous foods, Particularly dangerous* 
foods (hash, creamed soups, gravies, dressings, 
bread puddings, certain cheese or egg casseroles, 
creamed meats, etc.) will not be refrigerated in 
pans over 4 inches deep, since the center of ih'e 
mass will not be adequately cooled. Large bulky 
meat items such as turkeys, hams, and roasts cool 
slowly; therefore, they will be placed in a well-ven- 
tilated refrigeration unit immediately upon leaving 
a 140** F. (or higher) healing unit. Particularly 
dangerous foods wifl be prepared m the fnmimum 
time before being served (4 hours or less). 

2-14. Storage containers. The type of container 
.used for storage of food is another important con- 
sideration. Containers must be clean, (\ke 'from 
cracks or chips, and not made of a material ( zinc. 



antimony, etc.) whiiph can potentially convey a 

chentical poispn to its contents. Furtncrmore, food 
containers must be placed on racks yr dunnage to 
allc^ adequate ventilation. The ipmirnum space 
required for proper ventilation is 4 to 6 inches 
from fldors and walls in cold storage and 4 to 8 
inches for products in dry storage. Stored foods 
should always be kept covered. • ' 

2-15. The use of galvanized containers will be 
limited to the transportation and temporary stor- 
age of water, peeled raw potatoes in winter, and 
dry foods. Meat^^ fruit, salad, lemonade, tea, cof- 
fee, fruit juice, etc., wfll not be placed in them ri9r 
will they be used for cooking food. The container^ 
(not just the lid) should be labeled as to its con- 
tents. 

2*16. Nonfood products. Detergents, cleaning 
agents, and other nonfood products will be clearly 
labeled and stored in an area separate from food 
products. 

2-17. Dishwashing Techniques. All forms of 
pathogenic organisms, includmg the most resistant 
spores, are removed from dishes and other eating 
utensils,, or killed, when proper dishwashing tech* 
niques are applied. 

2-18. Equipment and utensils, Equip'ment must 
be kept clean to prevent contamination of Nood. 
The best time to clean it is immediately, but not 
later than 3 hours after use. Soiled equipment will 
be cleaned and sanitized before use. Equipment in 
poor condition; chipped or cracked china, glass, or 
plastic contarners; utensils with cracks, chips, or 
pits; or any utensil with roughness which makes 
thorough cleaning difficult will not be used. 
Cleaned and sanitized glasses, dishes, trays, and 
utensils will be stored in a manner to prevent con- 
tamination. Glasses, cups, bowls, etc., will be 
stored inverted on racks of suitable design to pro- 
tect them from dust, dirt, insects, and fingers. 
Serving trays may be stacked inverted after Ihcy 
arc properly cleaned and driqd. Silverware will be 
stored with the handles presented to the user. Cut- 
lery cylinders with perforated sides and bottoms 
will be used. These must be kept elevated above 
floor level, 

2-19. Dirty china and trays are evidence of 
poor dishwashing and will often bring ijiore com- 
plaints to a food service facility than anything else. 
Often, dishes and utensils may appear clean, but 
laboratory procedures conducted by medical per- 
sonnel may reveal large numbers of bacteria on 
them. 

2-20. Mechanical dishwashing Proper dish- 
washing consists of a combination of a number of 
distinct steps. An evaluation of dishwashing must 
take into account these steps and their relationship 
to the total operation. It is essential to examine not 
only the machine's capability, .but also the work 
habfts of the person who operates it. Dishw^.shing 
operations must comply with AFM 163-8, Food ^ 
Service Santtatton. 



2-21, On the bussing cart and al the dirty dish 
"^blc, sort the items lo be washed. Like items, re- 
quiring the same type of racks, are usually sorted 
together. Place the silverware in a hand-dishwash- 
ing detergent solution for pre^oaking, 

2-22. Remove gross soil and rack the dishes at 
the same time. Racks will be constructed of non- 
marking ciorrosion-resistant welded wire or plastic. 
The main problem areas in this procedure are in- 
sufficient waste removal, overloaded racks (dishes 
overlapped, stacking of bowls and cups), and use 
of the wrong racks. Flat items (such as plates) 
must be tilted in the rack so that the eating sur- 
faces are sprayed from above and the bottoms 
from below. ^ - 

2-23. Each facility is equipped with either a 
hand hose and nozzle or a mechanical prewash 
unii\integral to the machine, where the soil (food 
debris) is loosened with a water spray. The need 
to empty, clean, and refill the wash tank is directly 
related to the prewash of)cration. If the person 
using the dishwasher is diligent in removing as 
much soil as possible during this step, he will not 
have to change water in the wash tank as often as 
he will if not diligent. Spray dishwashers are 
designed to remove soil films, not large food de- 
posits, and cannot do the job adequately if large^ 
amounts of food are left on the dishes. The tem- 
perature of the prewash water should be between 
1^0 and 120? F, This temperature range allows 
removal of food and grease from dishware 

2-24, The washing cycle involves a properly se- 
lected detergent solution of the proper temperature 
which is sprayed forcefully against all food contact 
surfaces to accomplish the washing action. Wash 
water temperature should not drop below 140° F 
nor should it exceed 160° F. Detergent activity is 
often decreased when the temperature exceeds 
160° F. One most important factor of this opera- 
tion is cleanliness of the wash arms. If they are 
clogged with food particles, string, lime deposits, 
etc., they lose efficiency, and the machine's ability 
wash is impaired, Another important factor is 
the concentration of detergent in the washwater. 
There must be some means of replenishment to 
offset cross-dilution by the final rinse, Tlie best 
v. ay is by meaifs of a detergent dispenser. If this 
piece of equipment is not present, a previously de- 
termined quantity of detergent should be added 
with each rack of dishes to accomplish replenish- 
ment. The washwater must be relatively free of 
small food particles which terra to stick to utensils 
being washed and to resist rinsing action, Tlie ac- 
curacy of the installed wash section thermometer 
should be checked periodically by removing a 
scrap tray and testing the water temperature in the 
tank with a hand thermometer when the machine 
is shut off. Tlie temperature may also be checked 
in the power rinse tank. 



2-25. The function of the recirculating rinse 
cycle is to remove detergent and to heat dislies, 
etc., to a sanitizing temperature. Tht water tem- 
perature should not be below 160° F. nor should 
it exceed 180° F. Besides the sanitizing tempera- 
ture provided, the increased heat causes the dishes 
to air-dry rapidly and tends to reduce water spot- 
ting and films caused exclusively by hard water. It 
is important to check that the rinse-arm tubes are 
open and free of foreign deposits that reduce their 
efficiency. 

2-26. The nonrecirculating fresh-wat^r rinse 
provides the thermal sanitization that is so vital to 
the protection of food contact surfaces from patho- 
genic organisnis. The water temperature in this 
cycle should range between 180 and 195° F. Tht 
final rinse jets, being quite small, are subj^ect to 
clogging from hard-water scale deposits. TTiese jets 
or nozzles should have routine examinations to be 
sure they are not materially reduced in size by 
mineral build-up or are not plugged by particles of 
scale from the hot-water supply line. 

2-27. Only air-drying is authorized^ If the 
dishes do not dry in about 1 minute, something is 
wrong. The finished dishes may not be hot enough 
o cause the remaining water to vaporize rapidly, 

poor ventilation in the dishwashing room may 
be causing the air to reach such a high humidity 
that it will not accept additional moisture. Trays 
and silverware are especially bad in this respect, 
but a shake of the rack will help dislodge most of 
the water droplets and reduce drying time. 

2-28. Dishes must be allowed time to dry be- 
fore they are unleaded from the racks. If unload- 
ing is done immediately up>on exit from the dish- 
washer, wet dishes \yill result. As the personnel 
unload the racks, they should insect for dishes 
that were improperly cleaned. To aid them in this, 
an adequate level of light should be provided 
(50-100 foot-candles), Inevitably, certain dishes 
will come through which have not been properly 
cleaned, TTiese must be rewashed. 

2-29. Store dishes and, other food contact sur- 
faces in such a manner as to reduce the chance of 
contamination to a minimum. Bowls, glasses, cups, 
and similar items should be stored inverted. Plates 
and saucers should be stored in lowerator^ or in 
cabinets. 

2-30. Hand dishwashing. The most satisfactory 
arrangement for sanitizing food contact surfaces, 
other than with properly operated mechanical 
equipment, is by the use of a three-compartment 
sink. Manual dishwashing involves certain pre- 
scribed and important procedures. First, the uten- 
sils must be scraped free of gross soil. Next, they 
are washed in a 1 10-to-l 20°-F. detergent solution, 
in the first' compartment sink, until all visible food 
particles and grease have been removed. From the 
first compartment, the utensils and tableware (in- 
cluding glasses, cups, trays, and silverware) arc 
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passed to the second compartment, which contains 
clear, warm rinse water (usually about 150° F.). 
Here the soapy water thai clings to them from the 
washing process is rinsed off. The third compart- 
ment is provided for sanitizing the utensils and ta- 
bleware, and the hot-water or chemical method is 
used. 

2-31. The hot-water method is just what its 
name implies. Utensils are completely immersed 
for 1 minute or more in hot water maintained at a 
temperature of at least 180** F. The ISC' F. tem- 
perature is not to be guessed at. A thermometer 
must be used to assure that this temperature is 
maintained. Water at this temperature is>much loo 
hot for a person to^put his hand ia. Therefore, a 
dishbasket, dis^ rack^ flatware container, or other 
container with a handle must be used to contain ' 
the dishes, etc., while they are immersed in the hoi 
water, TTiis permits easy removal of the 'utensils 
o from the sanitizing compartment for drying. 
Whenever hot-water sanitization is not available, 
the chemical method is to be used. The most com- 
mon chemical compounds used for this type? of 
sanitation are hypochlorites and iodophors. Chem- 
ical sanitization is best accomplished by immersing 
dishes,, etc., into a 200-parts-per-milIion hypo- 
chlorite solution (100-140° F.) for not less than 2 
minutes or into a 25-75-parts-per-million iodo- 
phor solution (75-125° F,) for not less than I 
minute. Equipment that is too large to immerse 
may be sanitized by a hot-water (180° F,) spray 
rinse for 10 seconds, or by spraying or swabbing 
with a chemical sanitizer of proper strength.. Only 
air-drying is authorized. 

2-32. Single-use containers. If proper dishwash- 
ing facilities are not provided at food establish- 
tnents, disposable paper cups, paper plates, 
spoons, etc., will be used for serving foods* 

2-33. Foodhandler Training. Proper and ade- 
quate training of foodhandlers in the principles' 
and practices of food service sanitation is of vital 
importance in the prevention of foodbome illness. 
' AFM 163-8 requires that instruction in this subject 
be administered to all foodhandlers and super- 
visors. Thts training will be repeated annually or as 
often as the DBMS determines necessary to insure 
that aU foodhandlers, including supervisors, are 
aware of their responsibilities in disease preven- 
tion. The base veterinarian or other qualified 
Medical Service personnel will conduct the 
program. As a veterinary specialist, you may be 
asked to help present this training. 

2-34. Preparation. You must make adequate 
preparation and toiow your subject if you are to 
present a course of instruction. The more research 
you do to prepare yourself, the more self-confi- 
dence and poise you will have. As a result, your 
course wilf be more effective. If you are asked to 
conduct such a course, consult as many publica- ' 



tions as possible that deal with the subject. The 
following are excellent. 

fl. AFP 1 6 1 -22, Sanitary Food Service Instruc- 
tors Guide, ^ 

b. AFP 161-24, Handout Sheets— 5a/i/rary 
Foo4 Service and Personal Hygiene. 

c. AFM 146-7, Food Service Management. 

d. ESM 25-4, Exchange Service Food Opera- 
tion's Manual. 

e. Quantity Food Sanitation, Karl a Longree. 
/. Sanitary Techniques in Food Service, Karla 

Longree. 

g. Foodborne Illness — Cause and Prevention, 
Kelly Vester. 

h. Planned Sanitation — Prestige and Profit, 
Kelly Vester. 

2-35. Scheduling of classes. Scheduling o( 
classes must be arranged jointly with the supervi- 
sory personnel of all food service activities con- 
cerned. The classes should be mandatory meetings 
approved by the base commander. Remember that 
the facilities cannot ceafe operation in order to at- 
^tend the classes; therefore, each subject hour must 
be presented at least two times. As a suggestion, 
each class session could be given the last 
hours of a morning shift one day and the first 1 li 
hours of the afternoon shift' the following day* 
Thus, the afternoon shift would arrive 1 Vi hours 
eariy, to attend their session; and the morning shift 
would remain 1 hours after going off shift, to at- 
tend their session. This would then be repeated for 
each subject hour. 

y 2-36, Location of classes. You will want a cen- 
tral location, equally accessible to all food service 
personnel. Too large a facility can be as undesira- 
ble as too small a facility; therefore, attempt to re- 
serve a location (Service Club, Officer's Club, or 
NCO Club) that will accommodate the attendance 
and lend adequate effect (sound, light, v(fntilation, 
and seating) to the training environment. 

2-37. Lesson plans. Evich lesson should be pre- 
sented from a well-developed lesson plan* A lesson 
plan should include a stated objective of what the 
student is expected to learn from the lesson and 
should be outlined to. show step-by-siep develop- 
ment of the lesson. The Instructor Activity column 
should be used as a guide and not as a word-for- 
word lecture. After your lesson plans are devel- 
oped, you should try a '*dry run" to develop self- 
confidence and ' timing. A foodhandler training 
course, compl^Je with lesson plans and caricature 
35-mm color slides, is available for use by veteri- 
nary personnel. Consult your command veterinar- 
ian concerning the availability of this material. 

2-38. Upon completion of the course, an AF 
Form 1256, "Certificate of Training," will be 
signed by the officer in charge of the training pro- 
gram, and will be issued by the DBMS to each in- 
dividual who satisfactorily completes the course of 
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instruction. Minimum requircnicnt for satisfactory 
completion will consist of attendance at 75 percent 
of the classes during the course of instruction, and 
a satisfactory grade on the examination. 

2- 39. The information present^ here has been 
aimed at a basic course applicable to all activities. 
Your special needs should be determined by a re- 
view of the discrepancies frequently noted during 
surveys and inspections. In developing your 
course, keep in mind that you are training low: 
handlers and not Medical Service personnel. J^e 
careful of over-using medical terminology. Dfscuss 
only that material which the foodhandler has a 
need for; do not fill the course with material which 
is only nice to know. Remember — the most unpre- 
dictable aspect of 'foodhandling is the human ele- 
ment. You must try to con^fqce the student that 
sloppy habits and faulty techniques on the part of 
the foodhandler^ are the most likely causes of food- 
borne illness. Motivate them to dp their work cor- 
rectly; in this Way, they and the Air Force will 
benefit. 

3. Food and Bmyrogm Vending 

3- 1. VMiether it be coffee break, lunch, or mid- 
night snack, chance^ are good that at least once a 
day you will take advantage of the convenience of 
a mechanical food or beverage dispensing de- 
vice — the vending machine. Depending upon the 
size of the base, there are probably some 300 to 
500 vending machines on your base. Insuring the " 
safety of the food and beyerages obtained through 
these machines is an important part of the veteri- 
nary program. This responsibility has rwo distinct 

X^pecls: First, the machine, operator, delivery ve- 
nicfe, and area in which the machine is located; 
and, second, the plant facilities and personnel in-, 
volved in preparing, packaging, and storing the 
products for the machines, 

3-2. Definition of Terms. The USPHS 
pamphlet, I Vending Food and Beverages; and 
AFM 163-8, Food Service Sanitation, are the 
sources of the following definitions of terms that 
are pertinent to this section. 

■\ 

ya. Vending Machine. Any device which, upon 
insertion of a coin or coins, dispenses food or bev- 
erage, either in a bulk or package, 

6. Catering Poim. Restaurant, commissary, ca- 
terer, or any other place in or from which food* 
beverage, or ingredients arc kepi, handled, pre- 
pared, stored, or sold for subsequent dispensing 
through vending machines. 

c. Machine Location. TTie room, inclosure, 
space, or area where one or mpre vending ma- 
chines are installed and operated. 

d Readily Perishable Foods/ Any food or bev- 
erage "tir ingredients consisting in whole or in part 
of milk, milk products, eggs, meat, fish, poultry, or 
other food capable of supporting rapid and pro-* 



gressive growth of microorganisms which can 
cause food infection or food intoxication. Products 
in hermetically sealed containers processed by heat 
to prevent spoilage, and dehydrated, dry, or pow- 
dered products so low in moisture content as to 
preclude development of microorganisms are ex- 
cluded from the ternls of this defmitipn. 

e, Hot Food or Beverage. Liquid food or bever- 
age, the temperatufe of which at the time of serv- 
ice to the consurafer is at least 140^ F. 

/. Product Contact Surface. Any surface of the 
vending machine, related equipment, or containers 
which comes into direct contact with any food, 
beverage, or ingredient. 

g. Adulterated. A food is adulterated if: 

(1) It bears or contains any substance ^Vhich 
may be injtirious to health. 

(2) It cdnsists/^n whole or in part of any sub- 
stance which is ia any way unfit for human con- 
sumption. \ 

(3) It has be6n prepared, packed, or held 
under conditions wnteh may have rendered it inju- 
rious to health. ^ 

(4) The container is composed in whole or in 
part of any substance which may r:^der the con- 
tents injurious to health. 

/i. Operator. Any person, who by contract, 
agreement, or ownership takes responsibility for 
furnishing, installing, servicing, operating, or 
maintaining one or more vending machines. 

3-3. Service and Inspection. The safety of 
food or beverages received from a vending ma- 
chine depends upon a combination of factors. . The 
products must consist of unadulterated ingiedients 
that are prepared and delivered under <^anitary 
conditions and are held in a safe environment until 
purchased. The catering point must be maintained 
and operated in a sanitary manner and must be in- 
spected and approved by the \ Medical Service. 

3-4 Foods Dispensed. All products and in- 
gredients intended for vending must be clean, 
wholesome, and free from contamination and 
adulteration. Wet storage is prohibited. The fol- 
lowing types of food are prohibited for sale in au- 
tomatic vending machines unless they are Jicidifed 
below pH 5.0. / -t^ 

• Ham salSfe, 

• Bgg salad. 

• Chicken salad. 

• Cream-filled pastries. 

3-5. Chilled vulnerable foods. These foods 
must be dispensed to the consumer in the original 
individual container or wrapper into which they 
werd placed at the catering point, or be dispensed 
into single-service containers. Sandwiches and 
other food items made of readily perishable ingre- 
dients that are packed for vending machines must 
be permanently and conspiciously marked lo show 



the ^iiV^ and time the item was prepared. These 
foodi^iil be platedjn the! vending machine within 
12 hours of preparation and rtrtioved from the 
machine within 36. hours. Similarly, fresh dairy 
products will be "coded and deBvered. to |he 
machine within 48 hours of p^kaging and will be 
removed from the machine ^within 7 days from 
placement. Frozen foods (ice cream and ice-cream 
sandwiches) ^will be removed from the vending 
machine within 90 days of packaging/*"^ 

3-6. Readily perishable foods. Readily perish a- 
'ble foods or ingredients within the vending ma- 
chine must be maintained at a temperature w)iich 
is less than 45® F. (for cold foods) or mordthan 
140® F. (for hot foods). Machines mus^^ntain 
automatic shutoff controls so that any time the 
temperature varies above or below the limits, it 
will not dispense until serviced by the operator. In 
' addition, machines must he provided with a ther- 
momet^, accurate to ±2^ F., to indicate air tem- 
perature of the food storage compartment. While 
in transit, readily perishable foods must also be 
maintained at a safe temperature (below 45® F. or 
above 140® F.>. 

3-7. Exempted foods. The limitations sta^g^ 
thus far do not apply to carbonated beverages or 
canned or dried foods when the Bottle, can, or 
package b dispensed s^led and subsequently 
opened by the consumer, 

3-8. Machine Location. Machines must be so 
located as to promote cleaning and eliminate insect 
and vermin harborag?. They mast be at least 6 
inches from walls and floor, or mounted on rollers, 
or be small and lightweight so they may be easily 
moved. If adequate space is allowed between ma- 
chines and walls, machines may be sealed to the 
floor to prevent seepage and insect and rodent in- 
festations. The immediate surroundings of each 
vending machine must be maintained in a clean 
condition. 

3-9. Food Contact Surfaces. All food contact 
surfaces of vending machines must be smooth, 
kept in good repair, and fre6 of breaks, corrosion, 
open seams, cracks, and chipped places. All joints 
and welds in food contact surfaces must be ground 
smooth and polished. All internal angles and cor- 
ners must be rounded to permit proper cleaning. 

3-10. ^11 multiuse parts of vending machines 
which come into direct contact with readily perish- 
able foods, beverages, or ingredients must be re- , 
moved from the machine at least daily or at each 
servicing. JTiese parts must be thoroughly cleaned 
and effectively sanitized each time they are re- 
moved. The DBlVlS will determine frequency of 
cleaning neccs^ry for parts which come in contact 
with other than readily perishable foods. A record 
of all cleaning and sanitizing should be maintained 
at each machine by the operator. 

3-11. Prior to installation of any machine, ven- 
dore^are required to furnish ^ certificate declaring 



that the machine meets construction specifications 
of the National Sanitation Foundation, NAM A, or 
other agency recognized by the surgeon as having 
an equivalent testing progt^rf 

3-12. Inspection. Upon entering the base, and 
before servicing machines, operators are required 
to stop at the veterinary office to have the prod- 
ucts inspected. You should arrange to accompany 
the operator at routine or unannounced intervals 
to inspect machines for cle^liness and to insure 
that operators are complying with directives on re- 
moval of readj^' perishable foods. TTi'ese visits 
provide an opportunity to observe the conduct, 
habits, and appearance of operators and the areas 
in w^icb vending machines are maintained. 

2'\i: Plant Inspections (Militxuy Standards 
Evaluation). Products destined for use by military 
installations are prepared at numerous food-proc- 
essing plants. Ail such plants or establishments 
handling, manufacturing, processing, storing, 
freezing, or supplying foods for use by the Armed 
Forces arc subject to the sanitary approval and 
survcillajjcc colisidered necessary ^by the^ Armed 
Forces. The only authorized exceptions are listed 
In AFR' 163-2, Veterinary Food Inspection. 
Plants ardrinspected by medical personnel whcvuse 
an applicable Military Standard as a guide« 

3- J 4. l^ilitary Standards — checklist. In many 
instancesj^ thcfe are specific Military Standards 
which cover Individual types of product process- 
ing, poultry processing, millc plants, bakeries, 
etc. For products far which no specific Military 
Siandard'^'^has been developed. Ml L-STD-^68 A, 
Miiitary Standard SanUary Standards for Food 
Plants, will be uscd.^inspection checttlists arc con- 
tained as an appcrtdix to ihe applicable Military 
Sipndafds. Local reproduction of the checklist is 
authorized and will be necessary to siupply your re- 
quirements Appendix A at the end err this volu^uc 
contains the checklist from MIL--STD~668A. As 
you continue through the following explanatMn of 
major points and completion of the checklist, use 
appendix A as a guide to help you better under- 
stand its use , V 

3-15 Defect points. Individual sanitary defects 
in the checklist are given assigned defect points in 
column 2. They range in value from Otn 5„ and 
some are designated '^critical *' You may assign a 
numerical rating (0 to 5), according to your ludg- 
meJlt^of the magnitude or severity of the discrep- 
ancy These assigned values are recorded during 
the inspection in column 3, L'me out all defects 
and their assigned defect points that are5iot .ippli- 
cable to the plant being inspected In inst.inces 
whdft you consider a defect to so gross as to 
constitute a serious health h;)zard, delete the nu- 
nleric'al rating in column 2 nnd write the word 
"critical" in columns 2 and 3 Critical defects must 
be fully explained in the Remarks section in uffi- 
cient detail to clearly describe the condition which 



resulted in such a rating. At the. end of the inspec- 
tion, total the defect points in column 2 (exclude 
those you lined out) and also^otal the defect 
points you assigned in colunin ?. Piny time a criti- 
cal defect exists, you must complete your inspec- 
tion^ but you cannot total the def^?ct points and the 
plant cannot be recommended for approval. 

3-16. Sanitary compliance rfting (SCR). Using 
your totals of columns 2 and 3 on the checklist, 
compute the establishment's rating by using the 
following formula : - 

Sun? of column 2 — Sum of column 3 ^ .^qq " 
Sum of column 2 

A pl^nt must attain an SCR of 90 or higher to 
qualify fpr listing in the Directory oj Sanitarily 
Approved Establishments jor^Armed Forces Pro- 
curement. ' j 

3-17. Plant inspection can be ^ily summa- 
rized by emphasizing the similarity between the re- 
quirements of my food processing plant and your 
local dining hall. AlU^etailed requirements con- 
cerning building , constTOction, employee health 
and hygiene requirements, Vater supply, utensil 

- cleaning and sanitizing, etc., are the saxrie. The ex- 
ception is that health certificate 5 must only com- 
ply with l<ical requirements. You will be working 
With local health department authorities, but your 
recommendations will determine whether or not a 

, plant is. approved or disapproved. 
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5. Medical Inspection of Foohd Service 
Sanitation Facilities 

5-1. Inspcctfons should be planned and made 
with one broad objective in mtod— you are there 
.to help/ Your main concern is to prevent food- 
bbme illness by revealing major discrepancies in 

" the food service operation. Your effectiveness will 
depend upon your al^lity to create and maintain a 
harmonious, yet firm, relationship with supervisory 
personnel of the establishments. Every inspection 
should be viewed as an excellent opportunity for 
the health education of supervisors, and foodhan- 
dlers. Don't just point out discrepancies, but add a 
discussion of possible consequences and reasona- 
ble solutions,. ^ 

5-2. E^blish Rapport. The importance of es- 
tablishing rapport with food service supervisors 
cannot be overemphasized. There will be occa- 
sions when you must make conunents concerning 
operations or persbnnel. The comments must be 
. accepted '^s constructive criticism; any attitude to 
the contrary will nullify your effectiveness.- 

5-3. A good working relationship will depend 
to a great extent upon your ability to gain the re- 
spect of the food service personnel. The basis for 
t^is respect will begin with your first contact. 

-"^ake your first visit a "social" call. Get ac- 
quainted with the supervisor; acquaint yourself 
with the facility. Do not make a report — make a 
friend. 

5-4. Conducting an Inspection. During an actual 
inspection, you must maintain your friendly air, 
but this is only a small part of gaining the neces- 
sary respect. You must display good manners, mil- 
itary formality, and a firm attitude. You must meet 
or exceed the standards of appearance, health, and 
personal hygiene required of the fobdhandlers. 
This includes a valid health certificate, clean clo- 
thing, clean hands and nails, haircut, and the 
wearing of a cap during the inspection. Know the 
job and be able to answer qyickly and correctly 
questions that may arise regarding sanitary food- 
handling practices. TTie veterinary officer or NCO 
should make the actual inspection, and should be 
assisted^ by an airman?^ The OIC and NCOIC 
should inspect all major food service facilities at 
least once a month and every facility each time an 
"unsatisfactoryVeport is submitted. 

5-5. As an inspector, you should arrive at the 
facility with everything necessary to complete the 
inspection. TTiis includes clipboard, report forms, 
carbon paper, and pencils. You should also carry a 
thermometer and any special equipment you wil? 
need for the particular facilityf e.g., finge^r-plau 
culture plates, swab test supplies, ultraviolet light, 
etc. 

5-6. When you arrive', contact the individual in 
charge. State your name and why you are there, 
and ask him to acconipany you or have someone 
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accompany you. Develop an inspection routine 
whereby you do not overlook any aspect of the fa- 
cility; for instance, proceed always in ode direction 
(clockwise or counterclockwise around the facil- 
ity); do not ramble haphazardly around the build- 
ing. Point out discrepancies as you note them; ask 
questions as required, and make appropriate'notes 
concerning comments on why certain conditions 
may exist. Be sure your comments are valid. Dont ^ 
nit'pick. Remember there is operational "dirt" and 
there are procedural discrepancies. You must use 
good judgment in - deciding what constitutes a 
major discrepancy and what is a minor condition. 

5-7. As you make your inspection, set a good 
example. Wash your hands often if necessary; 
don't you spread dirt or disease. B^areful hpw 
you handle food and utensils. During an inspec- 
tion, you are the center of attention! You are 
"under the microscope" and open for criticism if 
you err. 

5-8. When is the best time to make an inspec- 
tion? Any time is appropriate. Inspections may be 
announced or unannounced; each type has its pur- 
pose. Inspection times should be staggered to meet 
all situations, all days and all hours including 
preparation times and serving times. The only time 
to verify that foodhandling techniques and proce- 
dures are hygienically adequate and proper is dur- 
ing the preparation, serving, and "cleaning up" pe- 
riods. . ' r 

5-9. Facility cleanliness. When Vou are con- 
ducting your inspection, for what do you look? * 
First, look at the walls, ceilings, windows, exhaust 
ducts, and screens; they should be freeWrom dirt, 
dust, and grease. The floors of the dining hall 
should be carefully swept, using a sweeping com- 
pound or damp mop after each meai. Remember 
that dry sweeping is prohibited. The floors of the 
kitcfcen should be kept clean by washing or mop- 
ping with hot, soapy water. 

5-10. Observe the steam tables, drip trays, cof- 
fee urns, water fountains, and griddles to make sure 
that they are cleaned after each meal. Kitchen ta- 
♦bles used for food preparation will be thoroughly 
cleaned and sanitized after each use. 

5-1 r. As you make your inspection, carefully 
check all food contact utensils, includj^fg meat 
grinders, knives, meat slicers, can openers, pots 
and pans, and other utensils. 

5-12. The outside area of a dining hall is very 
important, so don't forget to inspect this area. At 
permanent fixed installations, concrete unscreened 
garbage stands will be constructed at all facilities 
serving food. A curb at least 4 inches high should 
extend around the entire stand, and the stand 
should have hot and cold running w&ter. The ade- 
quate and sanitary disposal of garbage and trash is 
an important factor in facility cleanliness because 
this refuse prSvides food for houseflies, roaches, 
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and rodents, and serves to attract them to the vi- 
cinity of food service facilities. 

5-13. Tests for cleanliness. A surface free of 
visible soil may still be capable of spreading dis- 
' ease. T^ests have been devised for checking various 
surfaces to assure you that the surface is indeed 
clean. These include the finger-plate culture; the 
rinse test fof bottles; the swab test for equipment 
with large, rough, or irregular surfaces; the con- 
tact-plate test for small, smooth surface utensils 
which can be pressed directly on a small surface of 
culture medium; and the fluorochrome-dye test for 
residual soil film. Other less time-consuming tests 
are available for quickly determining the efficiency 
of soil removal techniques. They include the Saf- 
ranin dye test, salt test, tissue test, rthsability tests, 
„ and test for cleanliness of glasses. All these tests 
are tully explained in appendix B of this volume. 

5-14. Your. aim is to prevent foodlJbrne illness, 
and a dirty floor behind a piece of equipment is 
considerably less of a health hazard than a scrupu- 
lously clean foodhandler with boils, URI, or other 
infectious disease. Let this also be^ an occasion to 
double-check the food inspection. Inspect food on 
hand for condition, and make sure it is from an 
approved source. 

5-15. Inspection Critique. Before leaving the 
establishment, critique the inspection with the su- 
pervisor. Copies of work order requests or supply 
requests may be on file, which, if honored, would 
correct discrepancies. In a report of inspection re- 
sults, such comments should be made to indicate 
that efforts have been made to correct unsatisfac- 
tory conditions. Supervisors will appreciate such 
recognition and will generally respond with in- 
creased c6operation on future visits. . 

5-16. Inspection Reporting. Reports can affect ' 
the value of an inspection. An inspection form is 
not the most effective method of reporting inspec- 
tion results. Forms may serve well as a checklist to 
insure that all aspects of the operation have been 
observed. A copy of an inspection form should be 
left with the supervisor of the facility to help him 
in correcting discrepancies. The individual who ac- 
companies you on the inspection should sign your 
copy; this copy should be maintained in your file. 
On subsequent visits, it may serve to remind you I 
of conditions which existed at the time the inspec- 
tion was made. A report should reflect individual 
effort directed at each establishment; it should not 
be. a check-off inspection sheet which takes the 
form of a "gig list." 

5-17. Rating the Establishment* In determining 
results of an inspection, all discrepancies should be 
considered with regard to their public health sig- 
nificance. When applying this significance in the ' 
form of a "satisfactory" or an "unsatisfactory" rat- 
ing, you must determine whether or no^lan imme- 
diate or potential health hazard exists, or if a dis- 
crepancy is due mainly to p9or management or to 
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careless employees; A point system of scoring is 
not generally acceptable in determining results. 
This system too often leads to "unsatisfactory" rat- 
ings resulting from a number of minor discrepan- 
cies, whereby one major discrepancy may mvolve 
an immediate health hazard, yet notjcarry enough 
points to rate an establishment unsatisfactory. 

'5-18. The Chief of Aerospace Medicine and 
the DBMS sj|puld be l^ept informed on the condi- 
tions of all base food service facilities. Check with 
them to find out which reports they wish to see 
and how frequently. All unsatisfactory reports 
should be routed through the DBMS. 

6. insect and Rodmt Control 

6-1. As a veterinary specialist, your interest in 
insects and rodents will center around those which 
affect food products. Most of these affect stored 
food and are generally called economic pest in- 
sects. There are others, of course, which may in- 
terest you from a personal standpoint — such as 
mosquitoes, bedbugs, ticks, and lice — but you gen- 
erally will not get involved in seeking or control- 
ling these ty]^. 

6-2. Your main function in control of these 
pests is in recognizing signs of their existence, noti- 
fying the proper agency, and requesting control 
measures. Therefore, you must know who is re- 
sponsible for the various aspects of control. 

6-3. Responsibilities. Responsibilities for vari- 
ous asf)ects of pest control are defined in AFR 
91-21, Pest Control; and AFR* 161-1, Control of 
Vector-Borne Diseases. M^Jor commands, the 
Director oJfc-Base Medical Services, and the base 
civil engineer have been given specific responsibili- 
ties under the provisions of these regulations. 

6-4. Major commands. Major commands (1) 
insure that effective preventive and corrective pest 
control measures arc established and accom- 
plished; (2) provide qualified technical supervi- 
' sion for personnel engaged in these operations; 
(3) provide for training of personnel engaged in 
pest control; (4) insure that field supervisors are 
competent; and (5) issue AF Form 483, Certifi- 
cate of Competency, to those field supervisors 
found qualified. 

6-5. Director of Base Medical Services, The 
Director of Base Medical Services is responsible 
for investigation of the identity, source, and prev- 
alence of pests wh5ch affect health, comfort, or ef- 
ficiency of personnel. He recommends personnel 
protective measures; recommends measures for 
controlling or preventing breeding of animaljeser- 
voirs and vectors of diseases, and evaluates effec- 
tiveness of these .controls; and provides technical 
guidance regarding safe use of pesticides. 

6-6. Base Civil Engineer, The base civil engi- 
neer plans, initiates, and supervises pest control 
measures. He insures that pest control personnel 
are trained and certified, investigates factors relat- 



ing to economic ptsXs, and inspects and determines 
the effectiveness and safety of applied control 
measures. 

,6-7. Preventive Storage Practices. Careful peri- 
odic inspection of stored food is essential to the 
control of insect p>ests. Indigjfning shipments should 
be carefully insp)ected, and samples should be 
taken from as many different containers as possi- 
ble. Surface examination will reveal the presence 
of heavy infestations, while screening of the mate- 
rial is often necessary to delect lighter infestation. 
Inspection of flooip and areas around storage sites 
will often reveal the presence of live insects which 
have gotten out of containers, and this is usually 
an indication of a very heavy infestation. Spilled 
food that has leaked out of torn bags should ajso 
be surveyed, since these spilled products, if not re- 
moved, will attract additional insects and the infes- 
tation ^may increase. 

6-8. Loos^ materials should not be stored in 
wooden storage bins. Instead, these products 
should be stored in clean garbage cans with tight- 
fitting lids, as is the standard procedure, in dining 
halls. Materials which .are subject to insect infesta- 
tion should be stored on pallets of wood, sp that 
no containers are directly on the floor. This alk ws 
easy rotating of stock so that older material is u jed 
first; otherwise, material which might be highl/in- 
fested may become a heavy source of infestation, 
which may spread to the entire warehouse. New 
stock should not be placed next to a small amount 
of old stock, since this will lead to immediate in- 
festation ofihe ne\v material if the old stock is in- 
fested. 

6-9. Ventilation is important in the storage of 
dried foods such as cereals. These foods should be 
stored so that a space of not less than 3 feet sepa- 
rates each wooden pallet and each stack and the 
wall. High humidity and warmth will increase the 
reproduction rate of pest insects. All possible steps 
should be taken to avoid these conditions. Ventila- 
tors should be kept open during periods of dry 
weather and closed when the humidity is high. 
Dried foods are not affected by cold temjDcratures, 
but the insects which they harbor may be killed or 
their reproductive rate may be slowed by cold. 
Thus, it is well to keep warehouses as cold as pos- 
sible if no goods that {nay be affected by freezing 
are stored there. ^ 

6-10. Identification and Control. The economic 
pests that infest dried foods may be classified in 
one of two categories. There are those that infest 
grains and cereals, and those that infest dried 
fruits and vegetables. 

6-11. Grain and cereal pests. Grain and cereal 
pests include the following: 

• Cadelle beetles-cuts into boxes. , 

• Confused flgur beetle — worst pest of pre- 
pared cereals* 
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• Indian meal moth — attacks grain, cereal, 
and crackers. 

• Rice weevil — most destructive to whole grain 
and macaroni. 

6-12. Dried fruit and vegetable pests. Dried 
fruit and vegetable pests include the following: 

• Cigarette beetle — found in dried fruits or to- 
bacco products. 

• Bean weevil. 



These are only a few of the m6st common species 
of economic pests. For more complete information 
on these and other economic pests, consult a good 
entomology text, such as Insects, the Yearbook of 
Agriculture, U.S. Dept. of Agriculture, available 
through the U.S. Government Printing, Office; or 
AFM 91-16. Military Entomology Operational 
Handbook. V 

6-13. In addition to these economic pests, two 
families of arthropods are of concern because of 
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Figure 1. Common species of cockroaches. 
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their attraction to food. They not only arc pests, 
but are likely to spread many types of disease 
through mechanical transmission. These are the 
cockroaches and the housefly. 

6-14. Cockroaches. Cockroaches are one of the 
oldest groups of insects. Specimens have been ^ 
found which were estimated to be 200 to 500 mil- 
lion years old. These insects are among the most ' 
persistent pests of man. They are highly adaptable 
and can fit themselves into almost any living con- 
dition. / ^ 

6-15. Cockroaches are frequently found asso- 
ciated with stored foods, or.with food that is in ac- 
tual use. Cockroaches eat a fair amount of such 
food; they may, in heavy infestations, impart a 
nauseous odor to it as well. Many disease orga- 
nisms have been isolated /rom the feet and legs of 
cockroaches. Cockroaches damage bookbindings, 
feeding on the starchy paste material with which 
such bindings are impregnated. Some damage to ' 
clothing may result *from the inroads of cock- 
roaches, but this is principally due to feeding on 
spots of spilled food, rather than on the cloth it- 
self. ' 

6-16. Some of the common species of cock- 
roaches are shown in figure 1. Cockroaches un- 
dergo gradual metamorphosis, and progress 
thr<)ugh nymphal stages to the adult. There are 
about 55 species in the United States, but only a 
few are common pests. All of these have wings in 
the adult stage, except the female Oriental cock- 
roach. Tlie eggs are laid in capsules. These may be 
carried about, protruding from the abdomen of the 
female, or they may be glued to the underside of 
drawers and cabinets. The eggs in these capsules 
hatch and very small nymphs emerge* These nym- 
phal forms have the same habits that characterize 
the adults, except that they do not fly and, of 
course, cannot reproduce. 

6-17» The outdoor species of cockroaches nor- 
mally live in piles of trash, under the bark of trees, 
and in dark places under houses. The species 
which are of most importance in buildings are es- 
sentially nocturnal, but may be seen during the 
daylight hours. They frequent various parts of 
buildings, being limited in most cases to the lower 
floors or bascmeflls where there is adequate mois- * 
ture. They hide in cracks and crevices, in cabinets J 
and storage areas, and in the spaces between walls. 
When disturbed, cockroaches will run very rapidly 
to a sheltered area and can disappear very quickly. 
The simplest method of making inspections for 
cockroaches is to walk quietly into a kitchen or 
storage area at night and suddenly flood the area 
with light. They may also be found by examining 
cracks and crevices, areas behind door facings, 
and openings through the walls for steam pipes. 

6-18. Cockroaches usually enter buildings in 
containers brought in from other areas. They may 
also enter through cracks in walls, through attics 
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and basements, or along pipes from other build- 
ings which are heavily infested. Inspection of all 
incoming material will help prevent entry of these 
pests. However, since egg capsules may be at- 
tached to one can in the center of a carton, it is 
often impossible to make adequate inspections. If 
all cracks passing through walls or leading to areas 
behind baseboards and door frames are filled with 
putty or plaster and if all water, steam, ^nd electri- 
cal pipes are given special attention so that there 
are no openings around them, invasion of cock- 
roaches can be cut to a minimum. TTiorough " 
cleaning to remove food will also help control the 
numbers present. Cockroaches will not normally 
stay where there is ^no suitable hiding place or 
food. 

^-19, Control of cockroaches in established in- 
festations requires the use of chemicals as well as 
excellent sanitary practices. Insecticides are ap- 
plied "as liquids or d^sts. Residuals are applied to 
surfaces where roaches will run, and to harborage 
sites where they remain for longer periods. In 
some unusual cases, poisoned baits arc useful. 
Aerosols are sometimes used in conjunction with^ 
other treatment, but are unsuitable when used 
alone. 

6-20. Roach control is not obtained with, aero- 
sols alone. These cause a rapid knock-down, but 
the roaches will revive. Aerosols are used to irri- 
tate and stimulate roaches. This is an effective sur- 
vey technique to Uush them from hiding. In con- 
junction with residuals, aerosol may also cause the 
roaches to run) over areas where residuals are pres- 
ent. Aerosols Wff kill roaches in sewer lines. The 
confined atmosphere of sewers makes the thermal • 
fogs, mists, and aerosols effective. 

6-21. Residual insecticides in dust^ and liquid 
form are used for cockroach control. In sonfte loca- 
tions, some roaches have developed resistance to 
certain chemicals. When this occurs, other mate- 
rial must be used. A combination of dust following 
spray treatment will give much longer and more 
effective residual control than d'ost or spray used 
alone. Roaches have developed a general wide- 
spread resistance to the chlorinated hydrocarbon 
insecticides. Therefore, diazinon, DDVP, or Mala- 
thion sprays, arid diazinon dust are normally the 
insecticides usec^ 

6-22, The housefly. This common pest is a me- 
chanical transmitter of many filth-borne diseases, 
such as typhoid, cholera, and dysenteries. The 
adult is dark gray with four black stripes on its 
thorax. It measures 6 to 7 mm. in length. The 
mouth is not adapted for biting, only foe sucking; 
therefore, all its food must be in liquid form. 

6-23. The female housefly lays about 100 eggs 
in a mass on various animal manures, garbage, or 
other refuse. The eggs usually hatch within 24 
hours into small white larvae, referred to as mag- 
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gots. The larval stage lasts from 5 to 8 days and 
the larva burrows into the ground a few inches be- 
fore pupating. The pupa lasts about 5 days, and 
the adult fly must then make its way up out of the 
ground before the wings harden. The crtire life 
cycle may take 8 to 20 days; however, under opti- 
mum conditions of temperature afad moisture, this 
period may be even less. 

6-24. There are several means by which flics 
transmit disease. Examination of the foot of the 
housefly under a microscope reveals a hairy ap- 
pendage which is well-suited to picking 'up mate- 
rial on which the fly walks. Since breeding occurs 
in various manures, you can see that if human 
manure is the breeding matter, pathogenic orga- 
nisms present can be picked up. If a fly then lands 
on a piece of bread, transfer of the organisms may 
occur. 

6-25. A second method of disease transmission 
occurs during feeding. As previously mentioned, 
flies have only sucking mouth parts. They do not 
feed on solid material. Let's assume a fly lands on 
a piece of bread. When feeding, the fly forces sa- 
liva from its mouth onto the bread. This dissolves 
the surface of the bread, whtch can then be sucked 
up as liquid. Vpmitus is also forced up and ejected 
during this process. Any viable organisms pre- 
viously ingested by the fly^ may be added to the. 
bread. 

6-26. The fly also has a third method by which 
it may contaminate man's food. It has been proved 
that enteric diseases taken up by the housefly are 
still viable .when defecated by the same fly, Since 
the fly> defecates at the same time that it feeds, 
transmission of disease may also occur in this way» 

6-27. Prevention of entry into buildings is one 
of the best-known and widely used controls. 
Screening over windows and doors is the oldest of 
these methods. Where screens are not practical or 
where they are ineffective due to traffic, air 
screens should be installed. The air current must 
be of sufficient force to deter flies from entering 
through the openings. Screening, however, should 
not be used instead of preventive controls. The 
best measures for control of houseflies are those 
which are directed at the cleaning up or removal 
of breeding sites. 

6-28, Sewage control is usually not a problem 
on most bases, as far as fly breeding is concerned. 
However, garbage control is a problem on all air- 
^ bases. In addition, to the final disposal of material, 
garbage must be properiy handled by civil engi- 
ncenng" personnel in order to prevent fly breeding. 
Since, in som^ ^reas, flies can breed quite rapidly, 
garbage from mess halls and quarters areas should 
be removed at least once weekly. Daily disposal is 
preferred. Garbage cans should be kept clean. This 
will help considerably in the contpol of flies. 
Spilled garbage, particularly liquid and semiliquid 



wastes jwill^oak into the ground and allow breed- 
ing aroundw garbage cans. Cans should be kept 
closed with a^tight-fitting lid to prevent access of 
flies. 

6-29. Any normal-size issue screening will pre- 
vent the entrance of houseflies, but these screens 
must be kept in good condition and must be tight- 
fitting, and screen doors should swing ouiward,.to 
push away flies which may be clinging to thenri. An 
inward-swingjng screen door may admit flies that 
arejgsting on it each time it is opened. 

6-30. In- many cases, the source of houseflies is 
not located on the base, but on nearby farms and 
in open privies. Control of off-base breeding must 
be coordinated vidih the local Health Department, 
since the Air Force has no authority on private 
property. 

6-31. The adult fly, after emerging from the 
pupa, must force its way upward through the sur- 
face of th^ breeding material. This fact can be 
used in some cases to effect a measure of control. 
In areas where red clay soil predominates, sprin- 
kling of the earth in the morning and then allowing 
it to harden under a hot sun has been used as a 
method of fly control. Similarly, the soaking of soil 
around privies with a chemical insecticide may be 
of some help, but the addition of insecticides to the 
contents of the privy is not recommended. Chemi- 
cal insecticides may reduce the natural bacterial 
activity which occurs in a privy. Houseflies aj'e at- 
tracted primarily to vertical surfaces such as light 
cords, and light pull chains. They also rest on 
walls and on the ceiling. TTiis characteristic makes 
possible control through use of fly cords, fly tapes, 
and residual sprays. However, fly tapes and cords 
are discouraged, because if proper steps are taken 
to prevent breeding, fly tapes and cords will be un- 
necessary. 

6-32. One pair of houseflies in the early spring 
could produce billions of flies by late fall, if all of 
their young lived. It is, therefore, important to kill 
as man^ as possible eariy in the season. A good 
. early-seai^on fly control program will result in very 
few flies all year long, In discussing the impor- 
tance of a^y-control program with troops, effec- 
tive cooperaHon can be obtained if the filthy habits 
of the fly are^tressed. A good point to make is 
that any time aHy is seen on food it is well to re- 
member where this fly probably fed last* This 
usually results in" an increased demand for fly 
-swatters at supply and incidentally, the fly swatter 
is still an excellent tool for individual fly control. 

6-33. Rodents. Rats- and mice have followed 
man to most of the areas he has settled. N4an's in- 
difference and carelessness in handling foodstuff 
and refuse have fostered populations of rats and 
mice in such proximity to his home and WQrk that 
they are called "domestic" rodents. As a result of 
this, relationship. >man suffers from rat bites and 
rodent-borne diseases. Rodents are reservoirs' for 
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Figure 1, Common rodents. 



diseases that have killed millions of people. TTiese 
include murine typhus fever, plague, Jeptospirosis 
(WeiPs disease), rai-bite fever, salmonellosis, and 
rickettsialpox. 

6-34. Rats and mice common in the United 
Slates are shown and compared in figure 2, Refer 
to this figure as you read the following descriptions 
of rats and mice. 

6-35, The Norway rat (Rattus norvegicus) is 
predominantly a burrowing rodent, It is the most 
common and largest of the domestic rats. It is 
found generally throughout the United States and 
the temperate, regions of the world. Some of the 
characteristics of this rodent are:. 

a, Harborage; ground level, burrows in ground 
and under fouodatioos of buildings and in 
rubbish dumps. 

b, Range: frequently 100 to 150 feet. 

c, Food and water: omnivorous; garbage, meat, 
fish and cereal baits well accepted; daily re- 
quirement Va to 1 ounce of dry food, td I 
ounce of water. 

6-36 The rooj rat (Rattus rattus, Rattus rat- 
tus A kxandrirties, or Rattus rattus frugivorour) is 
an agile" climber. It is a middle-sized rodent, con- 
fined largely to the south and to the Pacific coast 
in the United States. It is found most abundantly 
in the tropical or temperate regions, but is rare or 
absent in the colder portions of the world. Charac- 
teristics arc : 



a. Harborage: above ground level, indoors in 
attics, between walls, and in enclosed spaces 
of cabinets and shelving; outdoors in trees 
and dense vine growth. 

b. Range: frequently 100 to 150 feet. 

c. Food and water: omnivorous; vegetables, 
fruits and cereal grains preferred; daily re- 
quirement Vi to I ounce of dry food and up 
to 1 ounce of water. 

6-37. The house mouse (Mus musculus) is the 
smallest of the domestic rodents, It is widespread 
and abundant throughout the United States. It is 
found from the tropics tp the Arctic region 
throughout the world. Some of its characteristics 
are: ^ 

a. Harborage: any convenient space in walls, 
cabinets or furniture. 

b. Range: frequently 10 to 30 feet, j 

c. Food and water: omnivorous; cereal grams 
preferred; mouse is a nibbler, daily require- 
ment 1/10 ounce dry food, requiring little 
water (1/20 ounce per drink). 

6-38, Rats and mice are habitually nocturnal 
and secretive. They are rarely seen except when 
heavy infestations are encountered. Therefore, it is 
necessary to interpret signs of their activities prop- 
erly in order to plan control work. These signs are 
found in secluded places such as along walls, 
under pipes or rubbish, and behind or under 
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boxes, boards, and thick vcgciaiion. From ral 
signs, one can tell ihc species concerned and 
whether a rodent infestation is current or old, 
heavy or light 

6-39. Feces, if fresh,^ will be soft, shiny, and 
dark. In a few days they become dry and hard. 
Old droppings are dull and grayish. They crumble 
when pressed with a stick. 

6^0. Rats habitually use the same runways be- 
tween food, water, and harborage. Because of the 
keenly developed sense of-touch in their whiskers 
and in specialized hairs along the body, rats prefer 
continual body contact with at least one vertical 
surface, such as a fence or wall. Outdoors these 
runways are narrow pathways of beaten earth 
swept clear of debris. Indodrs, greasy runways are 
found along walls, steps, and rafters. Undisturbed 
cobwebs and dust in a runway indicate that the 
runway is not in use. 

6-41. Along regularly traveled runways a dark, 
greasy mark usually forms from contact with the 
rodent's body. Fresh marks are soft and greasy. 
They will smear if rubbed. With age, the grease 
dries, gathers dust, and will flake off when 
scratched with a fingernail. Norway rat rubmarks 
are most commonly found along wails near ground 
or floor level. Roof rat rubmarks are most com- 
monly located overhead as swing marks beneath 
beams or rafters where they connect to the walls. 
Mice seldom leave detectable rubmarks. 

6-42. The Norway rarprefers burrows for nest- 
ing and harborage; the rhof rat burrows only occa- 
sionally. Burrows are fouhd in earth banks, along 
walls, under rubbish, underfoncrete slabs, and in 
similar places. If being used, the burrow entrance 
win be free of cobwebs and dust. Fresh rubmarks 
on hard-packed soil at the opening indicate a 
wcU-established and presently used burrow. Fresh 
food fragments or freshly removed earth at the 
burrow entrances also indicate ciurent use by rats. 

6-43, Rats must gnaw daily to keep their teeth 
short enough to use. They gnaw to gain entrance 
to obtain food. When fresh, gnawings are light in 
color and show distinct teeth marks. Small chips of 
w9od or other materials indicate recent gnawing. 
Wjth age, the wood around gnawed holes becomes 
dark and smooth from frequent contact with the 
rodent's body, 

6-44; Fresh tracks appear sharp and distinct. 
Old tracks are covered with dust and are less (i^- 
tinct. The tracks of the 5-loed rear paws are morV 
commonly observed than are the 4-toed front 
paws, but both may be present. Smooth^ uLlilfg 
patches of any dpst material such as Viout or talt, 
placed along runways, are of value in checking for 
rodent activity. To see tracks in dust, hold a flash- 
light at an angle to the tracks and it will cast dis^ 
tinci shadows. 

6-45. The best control for rodents, as for in- 
sects, is prevention. Physical measures and sanita- 



tion practices are foremost in this area. The best 
preventive measures include: 

• Prevention of entry into buildings. 

• Frequent and thorough cleanup of trash and 
debris. 

• Proper waste disposal. 

• Proper food storage. 

• Elimination of food sources. 

• Elimination of harborage. 

6-46. Floors should be swept frequently to re- 
move rodent food and to permit ready detection of 
fresh rodent signs. A white band, 6 inches wide, 
painted along the floor nextjQ_-Bialls4fifood-han- 
dling locations speeds discovery of ahspp^ngs, 
tracks, and other signs that indicate the presence 
of rodents. 

6-47. Thorough inspections should be regularly 
scheduled to detect any new evidence of rodent in- 
festation. Effective and permanent control of rats 
and mice can be attained only through a continu- 
ous sanitation program. 

6-48. Established rodeht populations can be 
eliminated by combining the sanitation methcyds 
with a killing program. Killing methods are most 
effective: 

a. Before sanitation or cleanup programs are 
begun: This will prevent mass movement and 
spread of rodents. 

b. After dusting with an approved pesticide for 
flea control. This is to suppress plague and murine 
typhus by reducing rodent populations. If rodents 
are killed and fleas are not, fleas will leave the 
dead rodents and may cause widespread disease 
outbreaks. 

c. After vent stoppage work to eradicate ro- 
dents in buildings. ^ 

6-49. Rat killing as well as insect killing, with- 
out good sanitation, is ineffective for several rea- 
sons. Insects and rodents rapidly regain the origi- 
nal population level through their high birth rate 
and survival of young. The cost of labor and mate- 
rials in a continuous killing program is high. Bait- 
shyness and insecticide .^slstance may develop 
from continued use of most poisons. For these rea- 
sons, it is a waste of your time and effort to have a 
killing program which i*; not supplemented with a 
sanitation program. 
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APPENDIX A 

Food Plant Sanitary Compliance Ctiecklist 



Sanitary Inspection of 



' (Name of Plant) 
" (Phone Number) 



(Address) 

Inspection of this plant was accomplished on 



(Date) 



by L 



Plant is owned by 



(Inspector) 



4- 



and the inspector was accompanied 



on the inspection by __ 



(Name and Title) 



Fhis plant produces _ 


(General Types of Items) 

J 




Saniury Defects 
(') 


Assigned 

Defect 

Poifiia 

iX) 


Impr't 
Defect 
Points 
(3) 



PREMISES 

A. Not dean... .r,,. ^ - » 

B. Not wcU-drain^cL.-,. /..l.^...,.....-.-.*..--. -- - - -- • 

C Surroundings not free fro|ir nuisances and sources of 
contamination » — * , -. * . — 

RAW MATERIALS 

A. Not free from aduUcration ...... 

B. Shows evidence of insanitary conditions or dctcriorauon 
C Not processed, stored, or delivered under sanitary con- 

ditioss ....... — • — — '^'-^^ — 

D, Packaging materials not protected by saniury boxes, car- 
tons, or other mcani y.. - • --^'^ 

CONSTRUCTION OF BUILDINOS 

A Dciifn, materials, or construction of walls» floors, or^^fi^il* 

in^i prevent their maintenance in a sanitary manner 
B. Exterior openinp not clean and in good repair 
C Exterior openings, where practicable, not equipped with 
scirens or other effective means to prevent the entrance 
of insects, rodenu. and other aiiifnals.. 

D. Ins^t and rodent control not effective in those areas where 

seicening of exterior openings is impracticable ...^ 

E. Screen doors not outward opening and self-closing . 

F. Prooessing area opens directly into living quarters, garage. 

or heavy maintenance shop . . 
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Critical 
5 



Sanitary Deteu 

0) 



Assigned 
Defect 
Poims - 

f (2) ' 



Ihspr'f 

|>Defect 
taints 



B. 
C. 



B. 
C 



10. 



11. 



UOHtINO 

A. Insufficient lightinf. ] 

B. Ligbtt in processing areas not equipped wii 'protc^^^ 
ihieldi when, required 

> ^ 

VENTILATION 

A Presence^ obiedtionable odors ^ ^ 

B. Presence of mold in procesaing or siorage areas ' 

C. Accumulation of coadcniaics in processing or scoragc areas 
WATER SUPPLY . 

A. Inadequate in quantity . , , ' . . 
Not easily ^accessible. 

Potability artificaie ndt currcnc or noc available or wacer 
supply found to be nonpotable g 

D. Cro»-conncction fxisis between safi^ water and unsafe water 

su^ly or sewa^ tfisposal system 

E. NonpoUble water outleu not identified 

. A. Not made from water lhal is of a safe safyiary quality ap^' 
proved by State of local health auihority ' > 

B. Not manufactured, handled, stored, or used in a lanjtary 

manner „ ^ 

8. DISPOSAL OF WASTES 

A. Liquid wastes not disposal of in h sanitary manner 
Roor drains not functiohal nor properly trapped 
Dry wast<is not collected in suitable containers convemently 
located throughout the plant 

D. Product waste not collected in suitable coniamers which are 
covered when not in use « 

E. All waste not collected and disposed of at frequent intef. 
vals or in a santury manner 

TOILER ROOM, AND HANDWASHING PA- 

A. Snfficiem number of toilets or privtcs nor provided 

Toilet rooms net conveniently located nor constructed of 

materials that aro easily and satisfactorily cleaned 
T^ rooms open directly into processing area 
Doors not self^losing and tighi fitting 
Abienoe of sign directing employees to, wash hands 
Mvics not separate from prpccMing building 
Privies not of sanitary type, location, and construction 
A^noe of hot or cold water, soap, or hand-drying fa- 
cilities . 

Wastes accessible to iusecu 
Toilet rooms not separately vented to ihe outst^ 

CONSTRUCTION AND REPAIR OF EQUIPMENT 
A. Prodbct-contact surfaces of all equipment not constructed 

of 6ontoxic material 

Design of equipment is such that it cannot be readily cleaned 

and effectively sanidzcd 
Equipment not In good repair 

Net constructed so that ail product-contact surfaces arc 
accessible for cleaning, maintenance, and inspection 

CLEANING AND SANTTIZINO TREATMENT 

A. ProdQet<ontact sur^iccs of equipment, containers, and 

utcntils not thoroughly cleaned after use 

B. Product-contact surface^ not sanitized prior to each usage 



4 
5 

5 
3 

5> 



Critical 

Critical 
Cntical 



9, 



B. 

C. 
D. 
E, 
R 
O. 
H. 

I. 
J. 



B. 

C 
D. 



5 



5 

3 

3 ^ 
3 
Vj 

Critical 

4 
5 
3 
3 

Critical 
5 

5 
5 
5 

Criucai 



• NOTE TO STVDRNT; Do qm coaal tacm* 7A. 78, or X) wb«Q tddlci cplu.'nn a 
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Assigned 


Inspr^s 


Sanitary Dnfecti 


Defect 


♦Defect 


PoinU 


Points 


0) 


(2) 

: tr 


(3) 



C. Chemicals used in cleaning and sanitizing treatments not 

properly labeled or stored 

D. Rooms and areas used for receiving, processing, and stor- 

ing of raw materials and finished product not mainuined 
in a clean, sanitary manner 



12. METHODS ^ 

A. Methods permit coniamin^lion of product . 

B. Methods permit deterioration of products 

13. iANTTARY COhTTROLS ^ 

Records of examinations and tests of raw materials and finished 
products not available..^ - - 

14. CONTROL OF INSECTS, BIRD^^ AND ANIMALS 

A. Rodent harborages or insect-breeding places present../ 

B. Insects, birds, or animab present in the plant...... 

C. Insecticides or rodenticid^s are handled so as to contaminate 

the product. : ' 

15. COOLING AND REFRIGERATION FACILITIES 

A. Facilities do not adequately cool nor maintain the raw 

materials or fmished product in a refrigerated or frozen 
state as required .... „ 

B. Design of equipment permits contamination or adulteration 

of product.... — - 

C. Acceptable thermometer not present in warmest area 

16. STORAGE FACILITIES 

A. Storing methods do not minimize deterioration nor con- 

tamination 

B. Storage facilities not clean, sanitary, or in good^ repair.... . 

C. Shelves, cabinets, or dunnage not used where necessary to 

prevent contamination or deterioration 

VEHICLES AND TRANSPORTATION FACILITIES 

A. Not constructed or operated to protect contents from con- 
tamination or deterioration 

B. Not properly maintained or not clean 

PERSONNEL 

A. Not free of communicable or infectious diseases ■ 

B. Not free of infected cuts, open sores, or other lesions on 
exposed parts of the body 

C. Not wearing clean outer clothing or head covering 

D. ^ting, smoking, chewing tobacco^ or expectorating in 
product-handling areas - — 

E. When required, records of {^reemployment or periodical 
physical examinations not on file ^ 



Critical 
5 



17. 



18. 



4 
5 

Critical 



Critical 
3 



Critical 
3 

Critical 

Critical 
3 

3 

4 



SCORE.. 



REMARKS 



RE(^:OMMENDATIONS : 
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(Inspector's Signature and Title) 
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APPENDIX B 
Tcits for Ocmiilliieu ol Smfices 



Contents 

Finger-Plate Culture Technique 

The Rinse Test ' ff 

The Swab Test 
Contact Plate Test 
V, Ultraviolet Test for Residual Soil Film ^ 
Other Tests 

Tests for Evaluation of Dishwashing Machines 

Finger-Plate Culture Technique 

L Principle: 

The 'Tinger-plate** culture technique is a simple procedure for detection of 
coliform bacteria, especially Escherichia coli strains on the hands of Food Serv- 
ice pereonnel. Since the presence of these organisms is indicative of fecal con- 
tamination, the technique can be effectively used to determine whether a given 
foodhandler is washing his hands after defecation. Although an individual may 
be a carrier of Salmonella or Shigella sp,, the possibilities of spreading these or- 
ganisms are reduced or precluded if the hands are kept clean. For this reason, 
the ''finger-plate" culture technique serves as a valuable preventive medicine 
tooL 

2. Materials: 

Eosin Methylene Blue (EMB) agar prepared in standard petri dishes or 2- 
ounce ointment tins. For medium preparation, see DIFCO Manual, 9th Ed., 
1953 (Difco Laboratories Inc., Detroit, Michigan). 

3. Procedure: ^ ' \ 

''Fmger-plate" cultures are taken by having the foodhandler gently press the 
fingers of each hand on the surface of EMB agar. The medium is then incu- 
bated at 37** C for 24 to 48 hours. Following incubation, frank evidence of 
fecal contamination is the presence of lar^e, smooth, glistening colonies with 
maroon, purple, or black centers and a greenish-yellow metallic sheen. Me- 
tallic sheening is usually evident both on the colonies as well as on the surface 
of the surrounding medium. Such growtl|, is typical for Escherichia coli; and with 
little experience, nonlaboratory-trained individuals are able to recognize positive 
results from this organism. Greater sensitivity may be added to the technique by 
having all ''finger-plate" cultures containing growth of colored colonies with no 
metallic sheening examined by experienced laboratory personnel, since certain 
Escherichia coli strains occasionally fail to develop a metallic sheen on EMB 
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agar. It is emphasized that only the cultures containing the characteristic col- 
ored colonies with metallic sheening be regarded as '"positive" for fecal bacteria 
unleu further laboratory study reveals tht presence of Escherichia colL 

4. Possible Errors: 

Certain lots of EMB agar fail to yield typical metallic sheening of £. coU,^ 
Therefbce, a control culture known to produce sheening should be inoculated to 
a plate from each batch of EMB agar used and incubated along with the finger 
culture. Citrobacier (Escherichia) freundi strains are rarely encountered on the 
fingers of foodhandler. Since these organisms may originate from fecal material 
or soil, their presence is still indicative of improper handwashing. When the 
true identity of a sheening colony is in doubt* E. coli or C. freundi cultures can 
be verified by subculture to triple sugar iron agar and IMVIC media. Positive 
results will be high when such cultures are first- taken, but as health education 
and supervision increase* the percentage of positive handlers shou^ be low. 
Chronic repeaters will need additional supervision or training and may even need 
transfer. 

THE RINSE TEST 

, 1. Materials Needed: 

fl. Transfer pipettes, sterile — delivery 10 ml. 

b. Dilution pipettes, sterile — delivery 1.1 ml. 

c. Petri dishes, sterile. 

d. Plate count agar; omit addition of skim milk. 

e. Tap or buffered distilled water, nontoxic, sterile (tubed in 20 ml. amounts). 

/. Sodium thiosulfate solution, approximately O.IA^ which should be incor- 
porated in buffered rinse medium if a chlprine disinfectant was used on item 
to be tested. Not necessary if nutrient broth is used. 

g. Hypodermic syringe and needle, sterile — delivery 20 ml. (optional). 

2. Procedure: ^ . 

(L Introduce 20 ml. of stenle tap or buffered distilled water into bottle to be 
tested. 

6. Cap bottle aseptically with sterile cap. 

c, Grasp bottle by neck and while holding upright, swing it 25 times in a 
small drde to rinse bottle thoroughly. 

d, FoDow^by holding bottle horizontally and vigorously shake lengthwise 25 
times, each shake being a to-and-retum thrust of almost 8 inches. Turn bottle 
slightly at end of each shake and make eight cdmplete rotations of bottle during 
shaking operation to rinse sidewalls thoroughly. 

e, Plate immediately, if rupe operation is performed in the laboratory. If 
samples are to be transferred to a laboratory, transfer rinse solution to sterile 
containers aseptically and keep at 32^ F. to 40^ F. until plated. 

/. Pour appropriate controls (agar, petri dish, pipette, and rinse solution).' 

3. Plating: 

a. If contamination is believed to be light: 

(1) Distribute 10 ml. of the 20 ml used for the rinse test about equally 
among three sterile petri dishes and incubate for 48 hours at 3S^ C. ' 

(2) To obtain total count, multiply the sum of the ntmiber of colonies on the 
three plates receiving 10 ml. of rinse solution by 2, which will give the esti- 
mated number of colonies per bottle. 
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b. If contamination is believed to be heavy: 

(1) Transfer 1 ml. of rinse solution to each of two pctri dishes. 

(2) To obtain toul count, multiply the average num^r of colonies on the 
plates by 20, which will give the estimated number of colonies per bottle. 

c. If desired, with contamination considered great enough tjp Result in mOfe 
than 300 colonies per plate, 0.1- and l.O^ml. portions of the rinse solution may 
be plated directly. In such instances, if the 30-to-300H:olony range is obtained 
on the 0.1 -ml. plate, multiply the count by 200. If the plate counted is the 
1.0-ml. plating, then the count times 20 will, result in the estimated number of 
colonies per bottle. 

d. When information on higti-count bottles is required, dilutions miw be made"^ 
of the rinse solution. Here the count per plate is multiplied by the dmition, fol- 
lowed by multiplication by 20, to obtain the estimated number of colonies per 
bottle. 

4. Important Consideration: 

a If chlorine or iodine disinfection of bottles is practiced, a neutraliirt* such 
as sodium thiosulfat<f, O.IN, contained in the rinse solution should be used in 
order to prevent the continued germicidal action of residual chlorine in the test 
bottle on the organisms rinsed off the container by the rinse solution, thereby 
giving a false indication of tl)e bacterial condition of the container. Not neces- 
sary if nutrient broth or skimmed milk is used as rinse medium. 

b. If quaternary disinfection is practiced, an inactivator such as sodium nap- 
thuride or Tamol N should be used in the rinse solution in a 200-p.p.m. con- 
centration, followed by plating the test rinse solution in tryptose glucose extract 
Tween (1 percent) — Asolectin agar (100 p. p.m.) in order to minimize or 
eliminate bacteriostatic carry-over of quaternary. 

5. Interpretation of Results: 

Colony estimates by the agar plate method (rinse test) not exceeding: 

Per quart bottle 
Per pint bottle 
Per one-half pint bottle 
are considered satisfactory. 

These standards are derived on an allowable basis of one colony per 1 ml. 
capacity of the container and are applicable to all rinse test methods involving 
the rinsing of closed containers. 

*' . ♦ 

THE SV/AB TEST \ 

This test is adaptable to equipment where^ size and irregularity of surface will 
not permit satisfactory use of either rinse or contact plate methods. However,, 
it may be applied to milk cans and other similar equipment. It is the method 
generally used in determining food utensil sanitization. 

1. Materials Needed: 

a. Sterile petri dishes. 
' b: Sterile 1 ml. pipettes. 

c. Plate count agar (omit skim milk). 

d. Sterile forceps or scissors. 
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e. Sterile cotton swabs (nonabsorbent cotton) on standard wooden applicator 
sticks (or sterile alginate swabs)' in cotton*plugged test tubes. 

/. Sterile containers, screw-cap swab bottles, size 23 x 70 mm. or 16 x 100 
mm., with 4 ml. buffered distilled water. 

Buffered distilled water (See Standard Methods for Examination of Dairy 
Products), (If chlorine, iodine or quaternary disinfection is practiced, use ap- 
propriate inactivator and proceed in accordance with instructions under rinse t^t 
section above.) 

h. Use sufficient sterile buffered distilled water sblution that will provide ex- 
actly 1.0 ml for each utensil to be examined by swab technique. Thus, for 
successive swabbings of four utensils, using one swab and diluent container, use 
4 ml. of rinse solution. 

2. Collecting Samples: 

a. Utensils to be examined shaJl include at least glasses, cups, and spoons, and 
four of each should be selected at random from the shelves or other places 
where clean utensils are stored. 

b. In direct checks of dishwashing methods, select utensils from those re- 
cently washed. Prevent contamination by handling during sampling. ^ 

c. Use one swab for each group of four similar utensils. 

3. Swabbing Procedures: 

a. Dip a sterile swab in dilution water and squeeze it against the inside of the 
container to remove excess water, leaving the swab moist but not wet 

b. Rub the swab slowly a^ firmly three times over the significant surfaces 
of four utensils, reversing the direction each time. Significant surfaces of utensils 
consist of; ' 

(1) The upper V6 inch of the inner and outer rims of cups and glasses. 

(2) Entire inner and outer surfaces of the bowls of spoons. 

(3) Entire inner and outer surfaces of the tines of forks. 

(4) Inner surfaces of plates — swab three times, reversing the direction of 
each stroke. Swab across each of twa diameters at right angles to each other. 

(5) Inner surfaces of bowls — swab three times, reversing the direction of each 
stroke around the inner surface at a level at which the swab will hug the sur- 
face of the bow] about half-way between bottom of bowl and rim. 

c. After swabbing each individual similar utensil, return the swab to the con- 
tainer of dilution water, rotate (whip-rinse) the swab in the dilution water, and 
press out the excess water against the inside of the container before swabbing 
the next of the four utensils in the group. ^ 

d. On completion of the swabbing of the group of utensils, break off the 
swab in the container or dilution water under aseptic conditions. Use a new 
swab container for the next group bf utensils. 

e. Keep containers iced while intransit to the laboratory. Plate the dilution wa- 
ter samples preferably within 4 hours of swabbing, but when this cannot be done, 
samples must be properly refrigerated and analyzed within 24 hours of swabbing. 

4. Plating Procedure: \ 

a. Shake the swab container rapidly, making SO round-trip excursions of '4 to 
6 inches with the container in one hand, striking the palm of the other hand at 
the end of each cycle and completing the whole in about 10 seconds. Note: . 
Groups of samples may be shaken in test tube, holding blocks with similar 
stroke, speed, and abrupt ending of strokes. Shaking machines may be used 
for the time interval found to disintegrate the cotton swab in a manner equi- 
valent to the prescribed band method. 
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Transfer 1 ml. of the dilution water to a sterfle petri dish. 

c. Add approximately 10 mL bf melted standard plate count agar (without 
skim milk), mix and incubate for 48 hours at 37'' C. aiid count as in making standard 
plate count 

d. Make appropriate coptrols (agar, petri dfah, dflution water, pipette). 
Report the count as the average plate pount of organisms removed per 

utensil surface examined. 

Example: 4 gli»es iwmbbcd. 

1 ml. of the 4-iiiL dilution wjiter plmtti. 

60 colonies are ccninted tftef incobatitm. 

Record avetaie plate count per glass inrface as 60. 

/. Jf, under the same conditions, the 4 ml. are plated by distributing equal 
portions into each of three petri dishes, the sum of the counts on each plate di* 
vided by 4 would give the average plate count per' glass surface. 

5. tnterpretation: 

The most conunonly 'accepted standard is not more than 100 colonies per 

utensil. The most commonly accepted basis for this is 100 organisms per & 

square inches swabbed, or \2Vx organisms per square inch. 

♦ 

CONTACT PLATE TEST 

J. Materials Needed: 

a. Sterile disposable contact plates, often called "Rodac" plates, available from 
Falcon Plastics, 5500 W. 83rd St., Los Angeles 45, California, and some other 
laboratory equipibent suppliers. This plate differs from petri plates in its shape, 
as seen below. 

6. Transfer pipettes, sterile, 10 ml. 

c. Plate count agar, omit addition of milk. 

2. Procedure: 

a. Carefully and a&eptically introduce enough sterile agar (usually 15.7 ml.) 
into the sterile plate so the agar meniscus is slightly raised above the plate rim. 
Allow to solidify without moving. 

ft. To test a surface, remove the lid, inver: plate, and gently press the raised 
agar -urfbce onto test site. Carefully lift th» plate after several seconds and re- 
place lid. 

c. Incubate, normally, for 48 hours at 32° C. or 35°C. 

3. Interpretation of Results: 

a. Number of colonies gives a direct count of the surface area tested for the 
4 square inches of the plate surface. 

b. Divide count by 4 and ^pply available st^dards for count per square inch. 

ULTRAVIOLET TEST F0R RESIDUAL SOIL FILM 

L This is a very simple and accurate test, requiring only a fluorochrorae dye 
(any soluble color) and an ultraviolet light (Wodds lamp). 

2. When surfaces, whether dishes or steel tables, are exposed to a solution 
containing dye, the fluorochrorae absorbs to any porous surface, usually the 
soU, and then fluoresces under ultraviolet light. 

3. Mix a 1:1000 solution of dye in water. The dye may be mixed directly 
into the wash tank of a dishwashing machine to check its efficiency, or may be 



mixed in a container and the small items to be tested dipped therein, or the 
solution may be used as a spray for surfaces of large items. 

4. Procedure: 

a. Whether dipped, sprayed, or washed, the test items should be ex{>osed to 
the dye solution for 30 seconds. . u 

b. llien rinse well in running cold or warm water for several miqutes. A 
machineV rinse cycle will do this automatically. 

c. Examine under^traviolet light in dark or semidark room. ' 

5. Interpretation: \ ^ 

a. Large spots usually indicate p>oor washing. ^ 

b. Small spots usually indicate poor rinsing. 

c. Diffuse fluorescence indicates carryover of dye into rinse tank (which is a 
discrepancy within the machine), a long-standing buildup of grime or niinerals 
due to poor washing, or extremely fnadequate washing. 

Discussion: 

a. If you have never performed thisr test, it would be wise to have a dry run, 
using a spotlessly clean item for a comparison. 

6. Remember, i)orou& surfaces such as* aluminum, crazed china, dull plastics, 
etc.. will pick up dye. ^ 

c. This is an excellent test for all utensib — but especially for sieve^, colanders, 
beaters, grinders, pitchers, etc. ^ 



OTHER TESTS 

1. Safranin Dye Test: * 

a. Make a powder, mixture of 85 percent by weight talc (U.S/P,, not face 
powder) and IS percent by weight safranin and place in a salt shaker, 

b. Dust onto dry test surfaces from a height of 2 inches. 

c. Rinse the surface with cold water until no red color is rinsing off. 

d. Organtr matter, mainly grease, will be stained a deep red due to the ad< 
sorption of the talc onto the surface, but water spots will not be affected. 

2 Salt Test: * ^ 

Wet a dish in cool water and hold it so water can drain off for*^ several sec- 
onds. Then sprinkle the surface with ordina^Mable salt. The surface of a clean 
dish will be evenly and completely wet with salt adhering overall, Areas ^'\\h no 
Salt adhering are areas of **water break** due to a grease film which the water 
was not able to "wet.** 

3. Test for Clean Glasses: 

a. Fill a glass with regular soda water. Any evidence of bubbles clinging to 
the sides or bottom indicates 'inadequate cleaning. A clean glass will show very 
little or no bubbles adhering anywhere. Try it sometime. Pour the soda from a 
clean glass into a dirty glass and observe bubbles reappear from what had looked 
like uncharged water. 

b. Partially fill a glass with wjiter and observe the meniscus. If it is per- 
fectly smooth and even, the glass is clean; if it is slightly wavy, the glass is 
dirty. Pour the water out and water drops will cling to the dirty glass but not 
to the clean one. ^ 
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4. Tissue Test: 

Riib surface to be tested vigorously with white tissue, filter cloth, or cheese 
cloth and note whether the tissue remains spotlessly clean. 

5. Rinsability Te^ (to see if all detergent was rinsed off): 

a. Add 2 dropj/sopropyl or methyl alcohol to surface and allow it to evap- 
orate. If nO/Whitc deposit forms, the rinsing was good. 

b. Wet ^e surface to be tested with a small amount of distilled water and 
drop onto it 1 drop of phenophthalein. A change to any shade of red indicates 
alkalinity ana>4ience, -poor removal of the detergent. 

TESTS FOR EVALUATION OF DISHWASHING MACHINES 

1. The foUpwhig steps should be followed to periodically determine the ef- 
ficiency of machine operation. 
^ ~ a. Determine that the dishes are clean (see previous tests). 

Determine, ^sing a calibrated maximum-registering mercury thermome^fe^^ 
the temperature of* the water in the wash and power rinse of a multiple-tank^ 
machine by immersion in the water in the respective tank(s). Either recalibrate 
the thermometer provided on the machine or record the corrective differential 
for the thermometer in an appropriate place. 

c. The temperature of the water is extremely significant in providing effective 
sanitizing of the dishes. Wash water temperature less than those prescribed will 
result in an ineffective sanitization of Irishes even when the final rinse tempera- 
ture is properly 'maintained. Sanitization results from the cumulative temperature 
effects of wash^powcr rinse (if applicable), and final rinse waters. 

d. Remove from the iiilet manifold the thermometer or sensing bulb used to 
indicate the temperature of the final rinse water. Check the removed thermome- 
ter or sensing element against a calibrated maximum registering mercury ther- 
mometer by immersing both in a container (glass, pan, or can) of hot water. 
The calibration should be conducted at approximately the use range (180° F.). 
Recalibrate the machine thermometer if possible or record differential correction. 
Note: The sensing bulbs in certain machines are of such construction or are so 
located that they cannot feasibly be removed, There are three accurate al- 
ternatives which will permit the determination of the final rinse-water tempera- 
ture in such instances. They are as follows: 

(1) The access plug, located in the final rinse line, which permits determina- 
tion of the flow pressure may be removed and a maximum registering ther- 
mometer inserted in the opening by means of a compression-type connector. 
Operate the final rinse and recalibrate the machine or record the differential cor- 
rection. 

(2) Using a modified version of a standard capillary tube, dial-type thermom- 
eter (such as U,S. Gauge, Design 8000, range 100° F, to 220° F., with a pre- 
formed, coiled, test bulb. 3-foot system or capillary, available frooK LLS^au 
'Division of Ametack Industries, Sellersville, Pa.), place the bulb psi^xUeL^-MfThe 
direction of the rinse jets and inc^ from the jets. Operate the final S^^se 

^from 10 to IS seconds, r^ord the temperature on both the calibrated test ther- 
mometer and the fmal ^rinse thermometer of the machine. Recalibrate 4he ma- 
chine thermometer ^or .record the differential correctioij. A 5° temperaF 
variation may be expected between the water temperature at the water location 
on the machine and the water at the rinse jet, depending on the design and con- 
struction of the individual machine. 

(3) Attach the "leads'* (sensitive elements) of an electronic pyrometer to 
dishes and allow them to complete the dish wash mg cycle, recording the tern- 
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peratures for each. If the dish surface temperature reaches 161° F., the final rinse 
temperature is satisfactory. ^ 

e. Check that all spray nozzles in the wash, power rinse, and final rinse spray 
arms are open and unobstructed. 

/. Determine that the flow pressure of the final rinse supply line is 20 p.g*.i. 
(15 to 30 p.s.i. range is permissible). 

Operate the machine and determine .the wash, power rinse, and fmal rinse 
temperatures (corrected), and time periods. 

A. If the above six steps are taken for Uie wash, power rinse,, and final rinse 
cycles, and if temperatures and time periods are being observed, it can then 
be reasonably assumed that adequate sanitization of di$hes is being accom- 
plished. 

2. By allowing a maximum-registering thermometer^ to pass through a ma- 
chine, you will receive a good "ball-park "^Jigure on which to b^se judgments. 
Do not rely on its reading as entirely accurate, since most of these thermome- 
ters* response lime is too slow to positively show the highest temperature ex- 
perienced. Follow the steps in paragraph \ d, (1) and (2), for accuracy." Re- 
member, the dish surface temperature should Veach 16r F.-, but the water withinWit 
rinse spray arm should be a minimum of \%0^ F., to assure the surface temperature of 
16P F. 
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This workbook places?^ the materials you need w/iere you need them while you 
are studying. In it, you will find the Chapter Review Exercises and their answers, 
and the Volume I^eview Exercise. You can easily compare textt^^al references 
with chapter exercise items without flipping pages back and forth in your text, 
You will not misplace any one of these essential study materials. You will have 
a single reference pamphlet in the proper sequence for learning. 

The^ devices in your workbook are autoinslructional aids. They take the 
place of the teacher who would be directing your progress if you were in a 
classroom. The workbook puts these self-teachers into one booklet. If you will 
follow the study plan given in "Your Key to Career Development," which is 
in your course packet, you will be leading yourself by ^ily learned steps to 
"mastery of your text. 

If you have any questions which you cannot answer by referring to **Youc_^ 
Key to Career Development** or your course material, use ECI Form 17, 
Student Request for Assistance,*' identify yourself and your inquiry fully and 
send it to ECI. ' 

Keep the rest of this workbook in your files. Do not return any other part of 
it to ECI. 
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STUDY REFERENCE GUIDE 
f. Use (his Guide as a Study Aid. U emphasizes important study areas of this volume. 

2. ^ Use the Guide as you complete the Volume Review Exercise and for Review after Feedback on the 
Results Aftefe each item number on your VRE n a three digit number m parenthesis That number 
corresponds to the Guide Number in this Study Refcrcace Guide which shows you where the answer to 
that VRE Item can be found in the text When answering the items iq, your VRE, refer to the areas injhe 
text indicated byjbe se Guide Numbers, The VRE results will be sent to you on a postcard which willj>st 
the act ual VkE it^s vou missed. Go to your VRE booklet and locale the Guide Number for each item 
missed. Ust these Guide Numbers. Then go back to your textbook and carefully review the areas covered 
by these Guide Numbers. Review the ""entire VRE again before you take the closed-book Courcs 
Exanrunation. * 

3. Use the Guide for Follow-up after you complete the Course Examination, The CE results will be sent to 
you on a- postcard, which will indicate "Satisfactory" or "Unsatisfactory" completion, The card will list^ 
Guide Numbers relating to the questions missed. Locate the numbers m the Guide and draw a line under 
the Guide isiumbef, topjc, and reference. Review these areas to insure your mastery of the course, 
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^^uide ^ 
/Number 



Guide Numbers 500 through 507 

500 Introduction to Medical Aspects; of Food 
Handhng. Foodbornc Illnesses, pages ) -4 

501 Prevention of Foodborne Illness, pages 4-9 

502 Food and Beverage Vending, Flight Feeding* 
Mcdjcal Inspection of Food Service 
Sanitation Facilities, pdges 9 -15 

503 Iniect and Rodent Control, Action in 
Djs^sc Qutbrcaks, page? 15 «26 



Guide 
Number 



\ 




504 Introduction lu Nuclear, Biological, and 
Chemical War fare, Medical Service 
Rcsponstbihtie? During a Draaater, Rodi^ 
Fundamentals, pages 27--32 

505 Nuclear Weapons Effects, Bnaic Principli^ of 
Radiation Protection, pagej 32-38 

506 Detection and Monitoring Inctrumentn; 
pages 38-44 

507 Radiation Monitoring. Dscontommotion , 
Biologtcal Warfnrc, Chemical Warfare, pQ£0o 
44^50 ^ 
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CHAPTER REVIEW gXERCISES 



The following exercises are study aids. Write your answers in pencil in the space provided after each 
exercise. Immediately after cojnpleting each set of exercises, check your responses against the answers for that 
set Do not submit your answers to ECI for grading 

CHAPTER I 

Objectives: To show a knowledge of the veterinary specialist's job as it relates foodborne diseases to 
various environmental factors, such as water supply, waste dwposal, insect and rodent control, and food 
service; and to show an understanding of food service sanitaHon as it relates to foodhandlers and to 
the investigation of outbreaks of foodborne 'illness. 

L Why do foodborne illnesses occur? (1-2X 



2. Compare food poisoning with foodborne infection. (M, a,b) 



3. How dq^bacteria cause food poisoning? (1-6) 

4. In what kinds of food and under what conditions would you expect staphylococcus to develop'' 
(1-8) 



5. >yhat is the key to control of staphylococcus? (1-9) 



6. What characteristics of the spore-forming organism, Clostridium botulinum, make it particularly 
difficult to control in foods? (1-11) • 



7. On what is the prevention of botulism based? (1-13) 



8. What kinds of food would you first suspect as contaminated in an outbreak of food poisoning 
where Clostridium perfringens is involved? (1-15) 



9. Li^t five measures which are used in preparation and storage of meat and poultry dishes to prevent 
foodborne illness by Clostridium perfringens. (1-17) 
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10. In addition to those produced by bacteria, what- other kinds of poisons may contaminate food? 
(M8, 19) ^ ^ • 



11. Of the organisms which cause foodbome infections, which is the most common? (1-21) 

^ . ■ ■ • • : V 



12. List five control measures which are effective with salmonella as well as with other foodbome 
illnesses. (1-24) 



13. Streptococcal foodbome infections that are usually associated with foodhandlers are generally ^ 
caused in what manner? (1-26) 



14. What is the reservoir of the viral disease infectious hepatitis, and what are the sources of the 
infection? (1-27) 

15^ What food product is a primc source of brucellosis, diphtheria, Q-fever, or bovine tuberculosis? 
(1-29) 



16. What 3 primary facets involved in the preparation and serving cjl* food are of primary concern 
in preventing foodbome illness? (2-1) / ^) 



17. What kind of examinations are given foodhandlers? (2-3) 



18. What are medical examinations of foodhandlers designed to reveal? (2-5) 

19. What condition o^ foodhandlers is assured by djily supervisory examination? (2-7) 

/_ . 

20. If local circumstances necessitate the useU)f kitfchen attendants as scrverr of food, what procedure 
must be maintained? (2-8) 
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2L What is probably the most important aspect of food storage? (2-lOX 



, 22. What are the time limitations within which leftover foods must be used? (2-12, b) 

23. List eight foods that are considered to be particularly dangerous in regard to foodbome illnesses, 
(M3) ^ ^ 

24. What limitations are place'd on the use of galvanized containers for food products? (2-15) 



25. Which pathogenic organisms are Removed or killed when proper dishwashing techniques are used? 
(2-17) 



26. How may bacteria be detected on dishes and utensils that appear to be clean? (2-19) 

27. When evaluating a mechanical dishwashing operation, what factor must be considered in addition 
to the machine's capability? (2-20) 

28. What important dishwashing procedure is usually accomplished wheipi racking dishes?. (2-22) 

r 

29. During the washing cycle, why should the wash water temperature not exceed 160'' F? (2-24) 



30. What is the purpose of the nonrecirculating fresh-water rinse in mechanical c^ishwashing? (2-26) 



31. If, after being washed mechanically, dishes do not become air dry in about 1 minute, what two 
conditions may be at fault? (2-27) 



32.. After washing, why should bowls, glasses, cups, and similar items be stored inverted? (2-29) 
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33. When hind dishwashing is accomplished by the hot-water method using a three-compartment siiik, 
at what temperature must the water in the third compartment be maintained? (2-31) 



34. Who conducts the training of/foodhindlers in the principles and practices of foo^ service 
saniution? (2-33) ' ' . ' - ^ 



35. When could a 1-hour training class for all foodhandlers be effectively scheduled that would 
coordinate well with two operational shifts? (2-35) 



36. In addition to a*«tep-by-step development of the lesson, what other informatjlon should be stated 
in a lesson plan for training foodhandlers? (2-37) 



37. When training foodhandlers, what two human elements must be presented as the most likely causes 
of foodborne illness? (2-39) ^ 



38. What are the two distinct aspects of responsibility of the veterinary program in insuring the safety 
of food and beverages dispensed from vending machines? (3-1) 



39. List four food products that ar^ prohibited for sale from automatic ven^g machines unless they 
are acidified below pH 5.0. (^-4) 



^40. Readily perishable foods or ingredients within vending machines must be maintained at what 
temperatures? (3-6) 



41. If vending rhachines are located so there is adequate space between the machines and walls/ what 
can be done to prevent insect and rodent infestation? (3-8) 



42. When inspecting a vending machine for sanitary condtion, how can you determine when it was 
last icrvicisd? (3-10) 
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43. Upon entering the base, what is required of vending-machine operators with respect to iheir 
products? (3-12) 



44. Where may checklists be located to serve as standards for inspecting vending-machine products? 
(3-14) 



45. If the sum of the points in column 2 of an inspection checklist^ for a vending-machine product 
plant is 50 and the sum of the points in column 3 is 10, wha^Avould be the sanitary compliance 
rating of the plant? Is this satisfactory rating? (3-16) 





58. When you make an inspection of food service sanitation facilities, what should be your one broad 
objective? (5-1) . ' - 



5^. Upon what does your having a good working relationship with food service persoruiel depend? (5-3) 



60. In addition to maintaining a friendly air while conducting an inspection of food service facUities,* 
what other characteristics should you display? (54> 



61. When you arrive at a food service facility to make an inspection, what should you do /irsr? (5-6) 



62. At what time should foodhandling techniques and procedures be verified' as hygieoipally adequate 
and proper? (5-8) » "^"^ 

63. When and how should the floors of the dining hall be cleaned? (5-9) 

■■'(■, 
$4. When should kitchen tables that,are used for food preparation bcvdeaned? (5-10) 
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.65. What are the results of inadequate disposal of garbage and trash? (5-12) 

66. List some tests you may uas to check for cleanliness of various surfaces. (5-13) 



67. Why sfiould you, before the Inspection critique, check the files for copies of work order requests? 

(5-15)' - ; 



' 68. How should you use a form during an inspection? (5-16) ^ 

69. During inspection, how, or with what regard, sliould you consider discrepancies? (5-17) 

70. As a veterinary specialist, in which insects and rodents are you particularly interested? (6-1) 

71. What is your main Junction in controlling economic pest insects and rodents? (6-2) ^ 
* 72. Where are the responsibilities for various aspects of pest control defined? (6^3) 

73. Who, supervises pest control measures? (6-6) 



74. What b one indication of heavy insect infestation? (6-7) ^ 

t ■ , , - - 

75. What is the advantage of storing materials on wood pallets instead of directly on the floor? (6-8) 



76, How are economic pests classified? (6-10) 

77. How may you use the book. Yearbook of Agriculture , US Dept. of Agriculture? (6-12) 



78 In what manner are cockioaches adaptable? (6-14) 
79. Where are cockroach eggs laid? (6-16) 

80 What is the simplest method of making inspections for cocJc'roaches? (6-17) 

i . 



81. What is the m6st common cockroach entry into a building? (6-18) 



82. Other than cxceUent sanitary practices, what is required to control cockroaches in established 
infestations? (6-19). 



83. To which type of insecticides have roaches developed widespread resistance? (6-21) 

84. Why are housefliet harmful? (6-22) 

85. Ust three methods of transmission of disease by the housefly. (6-24-26) ^ 

86. What are the best measures for control of housfiflics? (6-27) 

87. Why should saeen doors swing outwardT (6-29) 

88. How can off-base fly breeding be controUed? (6-30) 



89. If aU of their offspring Uved. how many flies could one pair of houseflles produce from early 
spring to late fall? (6-32) 
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90. List some rodent-borne killer diseases. (6*33) ' 

91. Which is the most common and largest of the domestic rats? (6-35) 

92. Where does the roof rat harbor? (6-36) 

93. What is the range of the smallest of the domestic rodents-the house mouse? (6-37) 

94. What habit that rats have makes it easy to determine if they are present in the Wcinity? (6-40) 

95. You see a greasy rubmark along a regularly traveled runway on a low wall beam. Is this runway 
most probably that of mice or rates? (6*41) 

96. Rats must gnaw. Why? (6-43) 

97. What may you do to determine rodent activity of a particular runway? (6-44) * 



98. List the best rodent-prevention measures. (6-45) 



99. How can an effective and permanent control o( rats and mice be attained? (6-47) 



100. How can rodents be eliminated? (6-48) 



•in:, 
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ANSWERS FOR CHAPTER REVIEW EXERCISES 
CHAPTER 1 

1. Persons who prepare and serve food fail to apply known food protection measures. • 

2. Food poisoning develops abruptly due to preformed elements (either organic or inorganic, including 
bacterial toxins) whereas foodbome Infection has a delayed onset from infection by microorganisms 
The seventy of food poisoning is related to the amount of toxic food consumed, whereas the 
seventy of foodbome infecUons may develop by multiplication of the organisms after ingestion. 

3. By releasing toxic products Into the food. 

4. SiaphJycocea grow and reproduce rapidly in warm, moist, high-protein foods, such as custards * 
cream-filled pastries, meats, and eggs; and in salads made from meats, eggs, or mayonnaise. 

5. Prevention. 

6. The organism grows under anaerobic conditions, and must be boiled for 5 hours at 212'' F. or 40 
minutes at 221 F. (pressure cooker) to be icilled. 

7. Proper preparation of vulnerable foods. 

8. Meats (including poultry), and products prepared from meat. 

9. fl. Serve hot immediately after preparation. 

b. Cool (below 45^ F.) leftovers rapidly and reheat (above 140° F.) them rapidly. 

c. Use a meat thermometer to insure adequate thorough cooking of thick cuts and interior portions. 
Limit depth of stews, gravies, etc., to 4^3nche3 for refrigerated storage. 

e. Insure proper techniques of handUng and cleaning of vegetables and poultry. 

10. Chemical poisons (organic and inorganic), 
1 1/ Salmonella* 

12, a. Cleanliness of food and foodhandlers. 

b. Nqninfected foodhandlers. ^ 

c. Proper handling, thorough cooking, and adequate storage of susceptible foods, 

d. Use of pasteurized dairy and egg products. 

e. Use of eggs whose shells have not been cracked. 

P. Streptococcus causes sore throats and scarlet fever in foodhandlers, who can transmit the organism!? 
,10 food through droplet Infection when talking, coughing, and sneezing. 

14. Man is the reservoir of infectious hepatitis, the feces, urine, and blood of infected persons are the 
sources of the infection. 

15, Raw milk. ~ * 

16. Foodhandlers, facilities, and equipment. 

17, Medical sximlnatlons and examination by food servic^ supervisory personnel. 
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18, Chronic illness or medical problems thai exist at the lime the examination is made. 

19, The hygienic standards and pjiy^ical health are maintained* 

20, Supervisors must maintain maximum surveillance over the operations in which they are engaged. 
21* Temperature control. " 

22. Within a 24-hour period. 

23. Hash, creamed soups, gravies, dressings, bread puddings, certain cheese or egg casseroles, and creamed 
meats* 

24. The use of galvanized containers is limited to the transix)rtation and temporary storage of water, 
peeled raw potatoes m water, and "dry foods. . 

25. All pathogenic organisms, including the most resistant spofes. 

26. By usmg laboratory procedures ^ 

27. The work habits of the person who operates the machine* 
. 28. Rejnoval "Of gross soil. 

29. Detergent activity is decreased if the water temperature exceed 160" F. 

30. It provides thermal sanitization that protects food contact surfaces from pathogenic organisms* 

31. The finished dishes may not be hot enough, or poor circulation of air may be causing high 
humidity, 

'32. To minimize the chance of contamination. 

33. 180** F. . 

34. The base veterinarian or other qualified Medical Services {personnel. 

35. The laat hour of the^ morning shift (for those working on the afternoon shift), and the first hour 
-^of the afternoon shift (for those working on the morning shift). 

J 36. An objective of what the student is expected to learn from the lesson. 

37. Sloppy habits and faulty techniques. 

38. Firsts the machine, operator, dehvery vehicle, and area m which the machine is located; and, second, 
the plant facilities and personnel involved in preparing, packaging, and storing the products for the 
machine. 

39. Ham salad, egg salad, chicken salad, and cream-filled pastries. 

40. At less than 45** F, (for cold foods) or more than 140** F. (for hot foods). 
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41. The mtchinet may be sealed to the floor. 

42. A record of all cleaning and sanitizing should be maintained at each madiine by the operator. 

43. Upon entering the base, operators are required to Mop at the veterinary offlce to have their 
products iinspected. 

44. Inspection checklists are contained as an appendix to the applicable Military Standard for the 
product.. \ 

45. Eighty (80); no, the rating would not qualify the plant for listing In the Directory of Sanitarily 
^j^^ipproved Establishments for Armed Forces Procurement, 

46. Preflight, in-flight, and postflight feeding. 

47. They should be well-cooked and low in residue, and they should not contain excessive fat or 
spices. ' 

48. Flight attendants. 

49. Three hours. ^ ^ 

50. Three years. 

51. Four months at O"" F. \ - 

52. The hour, date, and 'year prepared. ^ 

53. If not refrigerated, bread could act as a warm blanket which would promote growth of organisms 
which might be present on the filling material. 

54. Five hours. 

55. A dial thermometer, flashlight, disk comparator for chlorine residual, Clipboard, inspection forms, 
carbon paper, and ballpoint pen. 

56. Insure that they have a current medical examination and are able to pass an inspection pertinent 
to personal hygiene. 

Slj Recommend that the airaaft be delayed until the correction is made. 

58. To help. 

59 • Upon your gaining the respect of food service personnel. 

60. Good manners, military formality, a firm attitude, and meet or exceed the standards of appearance, 
health, and (^rsonal hygiene required of foodhandleVs. ^ 

6L Contract the individual in charge. 

62. During the preparation and serving periods. 

63. They should be carefully swept, using a sweeping compound, or mopped with a damp mop after 
each meal. ^ 
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64 They ahould be thoroughly cleaned and sanitized after .each use. 

65. The presence of flies, roaches, and rodents. ^ ^ 

66. The fnigcr-plate culture, the rinse test for bottles, the swab testrthe contact plate test, and the 
fluorochromc dye lest, 

67. They may show thai efforts have be6n made. to correcrumatisfactory conditioni-lhcse work order 
requests should be mentiorffed iii your riport. r 

. 68v Only as a chscklisi to insure that you have observed all aspects of the operation. (^^^^ 

69, With regard to their public health significance.' ' ^ ^ ) 

70. Those which affect food products. ^ 

/]. To recognize signs of their existence, notify" the proper |[igency, and request control measures^ 

72, In AFR 91-21 and AFR 161-i; " ^ 

t 

73* The base dvil engineer. ^ 

74, Live insects in the areas around storape sites. ^ ^ 

75, This aUows easy rotation of slock so that the older material is used flrst. 

76, Those that infe&t grains and cereals, and those that infest dried fruUs and vegetables. 

77, You may get complete information relative to economic pcsu. ^ ^ 

78, They car^^^emselves into almost any living condition. 

79, In capsules, and they may be found glued to underside^ of^drawers and cabinets, ^ ^ 

80, Walk quietly into a kiichfcn or storage area at rtight andWdcnly turn on the UghU. 

81, They arc usually in containers brought in from other a^gas. / 

82, Chemicals. ' 

83, To the chlorinated hydrocarbon type. 

84, They transmit many fUlh-borne diseases-such as typhoid, cholera, and dysenteries. 

85, By carrying the germs on their feet, by vomltus ejected during feeding, and by defo^J^^ion. 

86, Those directed at cleaning up or removal of breeding sites. 

87, To push away nies which may be dinguig to the saeen instead of admittinB them Into the house. 

88, Only through the local health Department, 

89, Billions! " 

21 , ' * 
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90. Murine typhus fever, plague, leptospirosis, rat-bite fever, salmoneUosis, and rickettsialpox. ^ 

91. Th» Norway rat(Rattus norvegicus>~a burrowing rat. 

92. Above ground; in attics and walls; in enclosed spaces of ctbinets and shelving; and outdoors in 
trees and dense vine growth. 

93. Frequently 10 to 30 feet. 

94. They habitually use the same runways between food, water, and harborage. / ' 

95. Rats. ; " 

96. To keep their teeth short enough to use. | A ' 

97. Put tracking pat'ches of a dust material such as flour or talc^long the runway. 

98: Prevention of entry into building, cleajiup of trash and debris,! proper waste disposaLan^ 
storage, and elimination of food sources and harborage. V 

■ \, • ' ' 

99. Only through a continuous sanitation program. ^ 

100. By combining sanitation methods with a killing program. ^ 

101. The Director of Base Medical Services and his staff. 

102^ To determine the cause of the outbreak and to break the chain of infection. 

103. To prevent further cases, resulting from the immediate offending food; to get pcrtin'cnt information 
from the patients as quickly after the incident as possible, and to investigate while the infective 
or toxic food is still available. 

104. What organism probably caused the outbreak; what foods were affected, and why; who prepared the 
food; and how could the outbreak have been prevented? " / 

—105. You look for the common denominator-the one meal common to all patients, and the one food 
or drink from the meal that ail of the victims ate. 

106. **Food Poisoning' Outbreak-Individual Case History." 

107. Follow the directive in AFM 161-6. - 

108. AF Form 432. ^ . ' 

109. Have a laboratory bacteriological analysis performed on it and, if possible, on all of the food 
present at the offending meai. ' ^ ' 

110. Obtain a menu, thoroughly inspect the dining hall, interview and inspect dining hall personnel, 
and obtain f6od samples if they are available. 
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Vo\jUME REVIEW EXERaSE 

Carefully read the following: 
DO'S: 

1. Check the "course^" "volume," and "form" numbers from the answer sheet 
address tab against the *'VR£ answer sheet identification number" in the 
righthand column of the shipping list. If numbers do not match, take action 
to return the answer sheet and the shipping list to ECI inmiediately with a 
note of explanation. 

2. Note that numerical sequence on answer sheet alternates across from column 
to colimuL 

3. Use only medium sharp #1 black lead pencil for marking answer sheet, 

4. Circle the correct answer in this test booklet After you are sure of your 
answers, transfer them to the answer sheet. If you have to change an answer 
on the answer sheet, be sure that the erasure is complete. Use a clean eraser. 
But try to avoid any erasure on thQ answer sheet if at all possible. 

5. Take action to return entire answer sheet to ECI. 

6. Keep Volume Review Exercise booklet for review and reference. 

7. If mandatorily enrolled student, process questions or ^raiments through your 
unit trainiKT or OJT supervisor. 

If voluntarily enrolled student, send questions or comments to ECI on ECI 
Form 17. <' ' 

DON'TS: - 

1 . Don't use answer sheets other than one furnished specifically for each review 
exercise. 

2. Don't mark on the answer sheet except to fill in marking bWks. Double 
marks or excessive markings which overflow marking blocks will register as 
erron. 

3. Don't fold, spindle, staple, tape, or mutilate the answer sheet 

4. Don't use ink or any marking other than with a #1 black lead pencil. 

NOTE: The 3-digit number in parenthesis iimnediately following each item num- 
ber in this Volume Review Exercise represents a Guide Number in the 
Study Reference Guide which in turn indicates the area of Ae text where 
the answer to that item can be found. For proper use of these Guide 
Numbers in assisting you with your Volume Review Exercise, rtad care- 
fully the instructions in the heading of the Study Reference Guide. 
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Chapter 1 



1. (500) What is a major reason why foodborne Illnesses occur? 

a. Food protection measures are unknown. 

b. Carelessness of foodhandlers. 

c. Certain bacteria cannot be controlled. 

, d. Growth of bacteria is promoted by good food preparation methods. 

2. (500) How do bacteria cause food poisoning? 

a. By entering the individual's body with food. fX^^ 

b. By destroying the nutritional elements of food. 

c. By releasing toxic products mto the food. 

d. By infesting root type foods while they are growing. * ^ 

3. (500) Which of the following is a characteristic of Clostridium botuttnum spores? 

a. Aerobic. " 

b. More prevalent in add foods. 

c. Destruction requires boiling 5 minutes at 212° F. 

d. Destruction requires boiling 5 hours at 212** F. ' 

4. (500) What is the most suiuble mediums for staphylococcus organisms to grow and reproduce? 

a. Cool, dry, low-protein , foods. 

b. Warm, moist, high-protein foods. 

c Cold foods at temperatures below 40° F. 
d. Hot foods at temperatures above 140° F. 

"S. (500) What kinds of food should you first suspect in an outbreak of food poisoining where 
Clostridium perfiingens is involved? 

a. Meats. c. Milk, 

"b. Vegetobles. d. Eggs. 

6. (500) Which of the following is not an effective measure for controlling salmonella? 




(501) Which ofthe following facets of food preparation and handling is not one of the primary 
inspection objectives for the prevention of foodborne illness? 



a. Ins^e cleanliness of food and foodhandlers. " 

b. Insure tlut foodhandlers are noninfected. 

c. Use nonnuteurized dairy products. 

d. Use eggsivhose shells have not been cracked. 



a. Origin of food, c. Facilities. 

b. Foodhandlers. d. Equipment 
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8. (500) What is the reservoir of the viral disease, infectious hepatitis? 



a. Housefly. c. Rodent. 

b. Man. d. Food. 

9. (501) Medical examinations of foodhandlers are designed to reveal 

a. hygienic habits of the foodhandler. 

b. foodbome illness infection of the foodWidler. 

c. medical problems which exist at the time of examination. 

d. state of imipunity of the foodhandler td foodbome diseases. 

10. (501) Galvanized containers can satisfactorily be used as a container for 

a. temporary storage of water. c. meat. 

- b. jemonade. v d. fruit. 



11. (501) What is the general time limitation within which leftover' foods should be used? 

a. 4 hours. c. 12 hours. 

b. 8 hours. d. 24 houn. 

12. (501) What important dishwashing step should be accomplished when radung dishes? 

r 

a. Sorting of dishes. c. Rinsing of dishes. 

b. Removal of gross soil. d. Thermal sanitizing. 

13. (501) During the washing cycle of a mechanical dishwashing operation^ why should the wash 
water temperature not exceed I6(f F? 

a. Detergent activity would be deaeased. 

b. Detergent activity would be inaeased. 

c. Water hotter than IdOT F. will cause dishes to break. 

d. The dishes would be sanitized. 

14. (501) The purpose of the nomecirculating fresh water rinse- in mechanical dishwashing is for 

a. removal of gross soil. c. thermal sanitization. 

* b. removal of detergent. d. acceleration of detergent activity. 

15. (501) When would a 1-hour training class for all foodhandlers be most effectively scheduled to 
coordinate weU with two ($i>erational shifts? 

a. After jht end of each shift. 

b. Before the beginning of each shift. 

c. During the hour before the Tust shift (for the first shift), and during the hour after 
the second shift (for the second shift). 

d. During the last hour of the first shift (for the second shift), and during the first hour of 
second shift (for the first shift). 
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16. (SOI) When hand dishwashing is accomplished by the hot-waterpethod using a three-compartment 
sink, what is the minimum temperature which the wa{erji)</!ne third compartment must be 

^ maintained? 

a. 180'F. ca'IOO'F. 

b. 19(f F. d,^^12* F, ^ ^ 

17. (SOI) When training foodhandlers, what two human elements must be presented as the most likely 
causes of foodbome illness? . . ( . 

a. Deliberate mistakes and slop^ habits. 

b. Deliberate mistakes and faulty techniques. 

c. Sloppy habits and faulty techniques. 

d. Lack of training and deliberate mistakes. 

• 18. (502) Where are checklisu for inspecting food-processing plants contained? yP' 



a. in AFR 163--2. ■ ' 

b. At the command veterinarian. 

c. At the US Department of Agriculture. 

d. in the appendix of the applicable Military Standard. 

19. (502) When inspecting a vending machine for sanitary condition, how can you determine when It 
' was last sanitized? 

a. Examine the record maintained by the operator. 

b. By making a white-glove inspection. 

c. Estimate the time by assessing the physical condition. 

d. Make laboptory tests of specimens taken from the machine. 

20. (502) Who is responsible for preparing and serving inflight meals on troop-transport aircraft? 

a. Aircraft aew. c. Flight attendants. 

b. /iirline hostessci. d. Base food service personnel. 

21. (502) At Cfj?., what is the recommended safe storage life for precooked frozen meals? 



a. 1 month. c. 6 months. 

b. 4 months. d. 1 year. 

22. (502) Why must the bread, as well as the ingredients, used in making sandwiches be refrigerated? 

a. Refrigeration improves the taste of bread. 

b. Warm bread serves to prevent growth of organisms. 

c. Warm bread serves to promote growth of organisms. 

d. To allow for using bread that would otherwise be too old. 

^ 1 
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23. (502) Which of ihc foUowing items arc necessary when performing i thorough sanitary inspection 
of an airaaft? , 
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a. Dial thermometer, flashlight, disk comparator for chlorine residual, and inspection forms. 

b. Microscope, flashlight, disk comparator for chlorine residual, and inspection forms. r 

c. E&al thermometer, microscope, disk comparator for chlorine residual, and inspection forms. 

d. Dial thermometer, flashlight^ microscope, and inspection forms,, ' . 

« 

24. (302) What should you do If, during an aircraft sanitary inspection, you fmd a disaepancy that 
is a health hazard which cannot be corrected immediately? 

. 

a. AUow the aiiaaft to proceed to a location where the disaepancy can be corrected. 

b. Recommend that the aiiaaft be delayed until a correction is made. 

c. Make the best correction under the conditions; aUow the airaaft to proceed. 

d. Recommend extreme preaiutions to be taken but do not delay the aircraft. 

r ; 

25. (502) When you arrive at a food service facUity to make an inspection, what should you do 

/Irs/? 

a; Make a quick survey » utiliiAng the element of surprise. 

b. Proceed to inspect in fust one direction, then another; do not use a set pattern. 

c. Carefully check the outside area before coniaK:ting anyone. 

d. Contact the individual in charge of the operation. 

26. (502) Which of the foUowing groups of tests can be used to check for cleanliness of surfaces? 

a. Safranin dye test, salt test, tissue test, and disk comparator test. 

b. Safranin dye test, salt test, disk comparator test, and rinsability test. * 

c. Safranin dye test, salt test, tissue test, and rinsability test. 

d. Safranin dye test, disk comparator test, tissue test, and rinsability test. 

27. (502) When should the floors of the dining hall be cleaned? 

a. After each meal. 

b. Before each meal 

c. At the end of each day. 

d. At the beginning of each day. 

28. (502) The significance of disaepancies found whUe inspecting a food service facility should be 
based on ' 

a, the number of disaepancies found. 

b. their health hazard potential. 

c, the causes of the discrepancies. 

d. the attitude of management toward relieving the discrepancies. 

29. (503) What is your main function in controlling economic pest insects and rodents? 

a. Recognizing signs of pests and destroying them. 

b. Notifying the proper agency, requesting permission for control measures,' and destroying the pests. 

c. Recognizing signs of the pests, notifying the proper agency, and requesting control measures. 

d. Recognizing signs of pests,- notifying the proper agency, and destroying the pests. 
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30. (503) Into what two groups are economic pests classified? 

a. Those that infest grains and ceretb, and those that infest dried fruits and vegetables. 

b. Those that^est grains and cereals, and those that infest meat and meat producu. 

c Those that infest dried fruits and vegetables, and those that infest meat and meat products, 
d. Those that infest dairy products, and those that infest meat and meat products. 

31. (503) To which type of insecticides have roaches developed widespread resistance? 
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a. DDVP. c. Malathion sprays. 

b. Diazinon dust. d. Chlorinated hydrocarbon insecticides. 

32. (503) RodenU may serve as reservoirs for all of the following diseases except for 

a, botuliam, c. salmonellosis. ' • ^ ^ 

b. leptospirosis. ^ dc murine t>^us fever. > ' 

33. (503) In which instant are rodent*killing methods the /cffs/ effective? 

a. Before sanitation or deanup programs are begun. 

b. After dusting. with an approved pesticide for fleas control. ^ 

c After vent stoppage work to eradicate rodents in buildings. , 
d. When good sanitation methods are not used. ^ 

34. (503) You see a greasy rubmark along a wall beside a regularly traveled runway at floor level. 
What kind of rodent probably has used the runway? 

a. Mice. \ * c. Roof rat. 

b. Norway rat. d. Field rat. 

35. (503) Which of the following is not ^ recommended procedure for rodent prevention? 

a. Proper waste disposal. c. Placing talc along rxuiways. 

b. Proper food stor;ige. d. Elimination of food sources. 

36. (503) What is your objective, as a veterinary specialist, during a food poisoning investigation? 

a. To determine the cause and break the chain of infection. 

b. To determine the cause and treat those infected. 

c. To break the chain of infection and treat those infected. 

d- To treat those infected and provide a basis for educating those involved. 

37. (503) Who can furnish the information required to complete AF Form 431, *Tood Poisoning 
Outbreak- Individual Case History"? 

a. The physician. c. The Food Service supervisor, > 

b. The infected person. d. The person who prepared the food. 
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"s^ 38. (503) How can you oonfirin that the suspected food is the, carrier of the infection? r 



a. Make an odor test of the suspected food. 

b. Make a taste test of the suspected food. 

c. Make a random laboratory analysis of the foods served*, 
a. Make a laboratory analysis of all the foods served. 
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MODIFICATIONS 




of this publication- has (have) been deleted in 



adapting this material for inclusion in the "Trial Implementation- of a . 
Model System to Provide Military Curriculum Materials for U§Wn Vocational 
;md Technical Education." Deleted material involves extensive use -of 
mllJtnry forms, procedures, systems, etc. and was not considered appropriate 
foe use In vocational and technical education. 
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